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ELECTRICAL ENGINEERS AND 
LEGISLATION. 


Wr have received from the Secretary of the Institution 
of Electrical Engineers the important resolutions passed 
by the Council on 10th inst., and we congratulate both 
the Institution and Mr. Madgen upon the practical steps 
they have taken, which we are sure will give general 
satisfaction to the industry, and go far to dispel the 
growing feeling among many members of the Institution 
of dissatisfaction with the inertness of the Council with 
reference to the serious Legislative restrictions under which 
electricity supply labours in this country. 

It will be seen on perusal of the resolutions, which 
we published last week, that they set out the facts 
of the case in a concise, business-like way, and suggest 
reasonable and practical remedies for the evils under 
which the business suffers. They point out that the back- 
ward condition of the business is due to the restrictive 
character of the legislation governing the initiation and 
development of electric power and traction undertakings, | 
especially through the powers of obstruction possessed by 


Reference is made to the necessity for areas of supply to 
be selected on the basis of economic principles and industrial 
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demands, the limitation of districts of supply to the boun- 
daries of local authorities being quite out of keeping with 
modern developments of distribution over large areas by long- 
distance transmission. Allusion is naturally made to the 
relief of congested centres by the promotion of light rail- 
ways and its assistance in solving the housing question. 

The remedies suggested are the amendment of the Electric 
Lighting Acts ; the Tramways Act, 1870 ; the veto of the 
local authorities, and the adoption of the recommendations 
of the Joint Select Committee of Parliament, 1898, on 
“ Electrical Energy, Generating Stations and Supply.” 

A reform in the procedure for obtaining provisional 
orders—in order to save time and expense—is naturally put 
forward, and voices the complaints repeatedly made of the 
vexatious conditions under which the right to supply elec- 
tricity under statutory powers are obtained. Of course, the 
position of the local authorities with reference to their 
assent to the grant of powers must be urged as most 
injurious to the progress of the business, not only in the 
facility it gives for obstruction, but in exacting onerous 
arrangements prejudicial to the interests alike of under- 
takers and consumers, 

A timely allusion is made to the excellent arrangements 
made in Switzerland for regulating and promoting the 
industry, by combined action on the part of the Technical 
Departments of the Government and the Association of 
Electrical Engineers, somewhat equivalent to a body in this 
country if it were composed of members of the Institution, 
acquainted with both the engineering and commercial 
branches of the subject, consulting with the Board of Trade 
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on regulations for dealing with technical matters, and such 
legislation as may be from time to time necessary. - 

To obtain, if possible, the sympathy and support of the 
Government, it is proposed to ask Lord Salisbury to receive 
a deputation for the purpose of urging the reforms necessary 
for enabling electrical engineering in this country to increase 
the prosperity of the industry, and to compete successfully 
with American, German, and other foreign manufacturers. 

We heartily wish success to the efforts of the Committee, 
and have no doubt that they will receive the enthusiastic 
support of the electrical interests, and that the Institution 
of Electrical Engineers will derive considerable strength 
from thus actively undertaking the steps so necessary for 


relieving the business from the disabilities under which it — 


has so long suffered. 

We have also received a copy of the evidence taken by 
the Committee, with which we shall deal at another time, 
as it contains much valuable information and important 
stiggestions for remedying the evils complained of. 








By the decision of the Committee which 

The London County met on May 1st and 2nd for the con- 

aa sideration of this Bill, a great and real 

danger from municipal competition to the 

industry in the distribution of electricity in London has 
been happily warded off. 

Although the Bill. had passed a second reading in the 
House of Commons (personally opposed by Mr. Gerald 
Balfour) and had been carried on « division, the Committee 
dealt with the case unprejudiced by the division, in which 
the Bill had been passed by a small majority, in a meeting 
of the House which had been scantily attended. 

Our readers will only realise its insidious nature when 
they understand that in one clause it practically would have 
enabicd the London County Council at any time, irrespec- 
tive of the 42 years’ life of the London companies, by 
securing the unanimity of a majority of the interests, and 
by agreement with, say, the London Electric Supply Cor- 
poration, to have bought up all the rights of that company 
over seven or eight of the electric lighting areas of London, 
including Deptford Station, and having thus stepped into 
the shoes of that company to have become in lieu thereof 
the second competing undertaker in all the areas in which 
that company now has power to compete. 

This means that such companies as the Westminster, St. 
James's, the Chelsea and others would, before the termina- 
tion of the first period of their concession, have found them- 
selves face to face with competition supported by the local 
rates. Although there may be no record of any authorita- 
tive decision that the pioneer companies in London should 
never be exposed to such unfair competition, our readers 
who have followed this question must feel convinced that 
neither Parliament nor the Board of Trade ever intended 
that the bond fide investments of the public in electric 
lighting should be so unfairly jeopardised. The admirable 
arguments of Mr. Balfour Browne, Mr. Pember, and of Mr. 
Moon on the second day, as well as the opposition of the 
Corporation of Westminster on special grounds, were, we 
ure glad to know, in the cause of bare justice to the investor 
in electric lighting industries, allowed to prevail. 





‘ 

ENcouRAGED, doubtless, by the success 
of former appeals to the House of Lords 
in relation to the Workmen’s Compensation Act, the 
appellants in the case of Wrigley v. Whittaker, which was 
heard in the Upper House on April 30th, sought to extend the 


The Workmen’s 
Compensation Act. 


operation of the Act in a new direction. It appeared that 
the applicant was the widow of a man who met with his 
death in the following circumstances : He was in the employ- 
ment of Messrs, Bagley & Wright, a firm of wheelwrights. 
They entered into a contract with a firm of cotton mannu- 
facturers to construct a new fly-wheel in the cotton mill. 
The applicant’s husband met with an injury which caused 
his death while he was assisting at the erection of the fly- 
wheel. In these circumstances his widow claimed compen- 
sation on the ground that the work at which he was employed 
was an engineering work, and that the respondents were under- 
takers. The arbitrator decided in favour of the employers, 
and his decision was upheld by the Court of Appeal. Mr. 
Asquith, who argued the case in the House of Lords, 
submitted that inasmuch as the respondents used a portion 
of the premises for the purpose of carrying out the work of 
repairing the fly-wheel, they should be termed occupiers 
within the meaning of the Compensation Act, and that they 
were therefore liable. The Lord Chancellor, however, 
refused to adopt this argument, saying—‘ The Act cannot be 
construed as applying to a case suchas that before us. This 
place was not a factory within the meaning of the Act, and 
an accident, if the Act is to apply, must happen in or about 
the factory of the employer.” It is interesting to consider 
what would have been the result had the House of Lords 
adopted the argument put forward on behalf of the appellants. 
A firm of electrical engineers might send an employé down 
to the country to erect an installation at a country house, 
where appliances for preventing accidents would of necessity 
bescarce. In such a case, if the case under notice had been 
otherwise decided, an accident happening to the workman 
might have rendered the employer liable. It is satisfactory 
to note that the House of Lords has refused to extend the 
Act in this manner. 





SPEAKING generally, we think it is safe 
to say that a good engineer is rarely a 
good accountant. The training in the two cases is entirely 
different. When an engineer has any problem to work out, 
he will take his slide rule or a scrap of paper, and having 
arrived at the solution, the slide rule goes back to his 
pocket, and the paper is tossed aside as of no further use. 
On the other hand, a man with a clerical or office training 
would keep a record of any figures or process for future 
reference. 

A combination of the best qualities of the engineer and 
the accountant is of considerable advantage; is, in fact, 
indispensable to the managing engineer, who is responsible 
alike for the commercial and the engineering management 
of any establishment. As, however, the combination is rare, 
mechanical aids, such as card systems and a variety of 
labour-saving forms, are generally adopted in works as a cor- 
rective. There is, in short, a kind of workshop ritual to be 
performed in order to prevent things drifting into chaos. 
Ritual may be overdone as much in a works as in other 
spheres, when it becomes a hindrance rather than a help. 
It requires, therefore, the exercise of no small amount of 
judgment to determine at what point the “ system” becomes 
unprofitable ; when the game ceases to be worth the candle. 
“Card systems,” though looked upon as an American inven- 
tion, have been used in this country for at least 12 years. 
These remarks are prompted by a paper on “ Co-operation 
and Mechanical Aids to Workshop Cost-keeping,” which 


Workshop 
Cost-Keeping. 


was read on the 18th inst. before the North-east Coast 
Institution of Engineers and Shipbuilders, by R. P. Link. 
Whilst there is nothing strikingly novel in the paper 
itself, anything that tends to impress upon manufacturers 
and works managers the extreme importance of keeping accu- 
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rate records of time, materials, and costs is welcome. 
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author makes a great point of the cultivation of a feeling of 
vood fellowship between master and man, in order to secure the 
co-operation of the latter in providing accurate records of 
hat is actually going on in the works. This is the co- 
operation referred to in the title. Now, estimating is the 
oul of a business. If the estimating is wrong, it matters not 
ow full of work an establisament may be, its doom is 
tain; in fact, the greater the turnover the sooner and 
reater will be the smash. The author of the paper referred 
» isagreat believer in mechanical systems, and refers to 
ime records, calculators, time stamps, costs estimators, 
utomatic book- keepers, wages check deliverers and calcu- 
‘tors, and automatic: wage-paying machines. ‘“ These 
1achines,” he says, “ when used in combination with one 
nother give such positive results, with such accuracy, that, 
. with such infallible workers mistakes and errors are 
ot possible.” A somewhat bold assertion surely! Granting 
his, however, it is not enough to know the prime, or pro- 
‘uction costs. The estimator must know what percentage 
{ standing charges to add in order to arrive at the total 
osts. Now, in a works of any magnitude, in which the 
mount of work in hand varies considerably from time to 
ime, the percentage of standing charges varies also ; and 
here is no machine nor system which will compute this. 

The state of the market is another factor which the 
stimator has to take into account, for, after all, the esti- 
vated price for any work is not so much a question of what 
t is worth, as what one is likely to get. The superiority of 
ime-recording clocks over the ordinary “board” system is 
ightly insisted on. Not only should the time of entering 
nd leaving the works be recorded by this means, but also 
he time of commencing and finishing work on any job- 
‘or this means, recording clocks must be placed on every 
loor, or in every department of a works in «a convenient 
\osition. 

The author describes in detail the. various methods of 
time recording, pointing out the advantages of each, and we 
juite agree with him that some such system is necessary to 
prevent “leakage, and save these golden hours and 
overeigns,” but we must just point out the danger of going 
to extremes in “ systems,” until they become ritualistic, and 
ire looked upon as an end rather than a means. 

Another paper bearing upon the same subject was read 
hefore the same Institution on March 21st, the full title 
being ‘“‘ Workshop Records: a Review and Comparison of 
Existing Methods, with Special Reference to the Use of 
Viles and Cards instead of Books.” The title is sufficiently 
comprehensive to indicate the scope of the paper. The 
card system is described in considerable detail, and deals 
with records of orders for work /o be done; of labour or 
work done; of material, raw, in progress, and finished ; and 
of establishment charges. Samples of cards and records are 
viven, and the paper is one that will repay careful study by 
. managers of works who are not already familiar with the 
subject. 








French Electric Automobiles.—A new type of electric 
automobile, designed by Milde and manufactured by the Société de 
|'Electromotion, is described in a recent issue of the Centralbdlatt /. 
Accumulatoren und Elementenkunde. The carriage is driven by the 
rear, and is steered by the front, wheels. The battery weighs 550— 
570 kgs., and has 150 ampere-hours capacity on a 5-hour discharge. 
It is made up of 42 cells, 24 carried in the front portion and 18 in 
the rear portion of the vehicle. A landau by the same firm, 
weighing with its battery 1,700 kgs. (battery alone 550 kgs.), carries 
six persons and attains a speed of 14 3 kms. per hour on level roads, 
With an expenditure of energy.€qual to 59 3 watt-hours per ton-km. 
Mor higher speeds the power consumption is proportionately 
greater, the figures given by the firm b- ing as follows :—Speed 20°5 
km. per hour, energy required 60:1 waft-hours per ton-km.; speed 
292 kms. per hour, energy required 684 watt-hours per ton-km. On 
the bad roads of Paris the energy consumption rose to 80 watt-hours 
per ton-km, 


WALTER'S RONTGEN RAY APPARATUS. 


In the Exxcrrican Review, Vol. 48, p. 142, we gave a 
description of the design of an induction coil devised by 
Dr. Walter, of Hamburg, for use with the Wehnelt elec- 
trolytic break, the object being to get the best results from 
the coil when used to excite a Réntgen ray tube. 

Dr. Walter has recently* given a description of the 
practical construction and method of working his apparatus, 
of which we give the substance in what follows. 

Before installing a Réntgen ray apparatus on this system, 
it is necessary to ascertain whether connection can be made 
with a public supply or not. In the latter case the cost of 
the installation will be much greater than in the former, 
since a special generator of electricity will have to be obtained. 
The best generator is a small dynamo driven by a gas 
engine, or where there is no gas supply, by a petroleum 
engine. For a military outfit a petroleam motor car is best 
suited, since the car may be used to carry the apparatus, 
and the motor of the car used to drive the dynamo. 

Ina laboratory with a public electric supply, a converter 
must be used if the supply is alternating, since the Wehnelt 
breaks only works well with the direct current, and even if _ 
the supply is direct a special arrangement may be necessary 
to reduce the pressure on the mains to a pressure suitable for 
the coil. This arrangement will be described further on. 

The Wehnelt break cannot be used to the best advantage 
with pressures much higher than 80 volts, and nothing 
higher than 220 volts is permissible. With the latter 
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pressure the X-ray tube is very quickly used up, and it is 
therefore always beter to reduce the pressure by means of a 
shunt. This method is very wasteful of electrical energy, 
but ‘the waste is much less with a Wehnelt break than With 
the ordinary mechanical break. The shunt arrangement is 
therefore specially adapted for use with the Wehnelt break, 
and may be used with advantage even when the pressure is 
only 110 volts. 

The method of connecting up the coil in shunt is shown 
in fig. 1. The + and — at the top indicate points of con- 
nection to the source of electricity; A, and A, are two 
amperemeters, V a voltmeter, W, and w, two resistances, 
vu the break, and p the primary of the induction coil. It is 
evident that the current from + passes through the 
amperemeter A,, which measures the total consumption, 
then through the resistance w;, then divides, one part 
passing through the shunt resistance, W., and the other part 
through the amperemeter A,, the break v, and the primary 
coil p, and finally back to the — pole. There are two 
switch levers where the current divides, by one of which 
the main circuit can be broken, and by the other, the shunt 
circuit. The shunt w, is cut out when the pressure of the 
supply is between 50 and 80 volts. 

Walter’s complete Réntgen ray apparatus is shown in 
fig. 2. The wires from the source of electricity are shown 
coming in on the left. The whole of the apparatus is here 
for convenience shown together, but in actual working the 
Wehnelt break, shown in the centre of the figure, is placed 
outside the operating room, in order to get rid of all noise 
during the working of the coil. ; 


* Fortschritte auf dem Gebiete der Rintgenstrahlen, Vol. v., p. 1. 
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The induction coil with the X-ray tube is set up ina 
convenient place in the laboratory. The resistance or 
regulating table on theleft is mounted on castors so that it can 
be readily moved to any place to be within convenient reach of 
the operator. The room can be completely darkened for screen 
observations. Over the regulating table is an electric lamp 
shaded by a green milky screen; and the light may be still 
further reduced by a “darkening” switch, so that the 





objects on the table are only just visible, without diffusing 
any objectionable illumination through the room. Such a 
lamp is very convenient in making photographic exposures, 
since it enables the room to be darkened at any instant during 
the exposure to ascertain the quality of the tube by means 
of the screen. The exposure clock is also mounted on the 
table, and can be inspected at any moment by turning up 
the lamp. 

Proceeding now from these external arrangements to the 
more detailed construction of the parts of the apparatus, it 
is, 1m the first place, advisable that the induction coil should 
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be large enough to give sparks at least 40 em. in length 
with the Wehnelt break. A larger coil will, of course, have 
the advantage of having a greater reserve at disposal, Of the 
greatest importance for the system of apparatus to be 
described is the construction of the primary coil, the core of 
which must be wound with several separate layers of wire, 
the ends of which are connected to the switchboard on the 
top of the regulating table. Walter calls a coil constructed in 
this way “a coil with variable self-induction,” and such a 
coil is necessary, because the breaks in the Wehnelt inter- 


rupter only take place with regularity when the self-induc- 
tion of the coil is made greater, the softer the X-ray tube to 
be excited. Fortunately the spark length with the break 
used is smaller the greater the self-induction, and changes 
very little when the load varies. For since the equivalent 
spark length of an X-ray tube is smaller, the softer the tube 
is, it follows that, with the above-described method of work- 
ing, the striking distance of the induction coil always cor- 
responds exactly to that required by the X-ray tube. The 
mercury break has not this advantage, for with this break 
the spark length increases when the load increases. 

It is also possible with the Wehnelt break to adjust the 
effect to the tube by varying the length of the platinum 
pencil, or, what is more convenient in practice, by using 
break with several pencils of different lengths (‘the mul- 
tiple Wehnelt ”). By changing the length of the pencil, the 
current strength of the single discharges of the induction 
coil is changed with very little change in the spark length). 
In this way it is possible, with the Wehnelt break, to work 
a tube either with a large number of single discharges of 
small current strength (short pencil), or with a small number 
of discharges of large current strength (long pencil). The 
number of breaks of the Wehnelt may also be increased by 
reducing the resistance, W;. Experiment has shown that, in 
order to avoid heating of the anti-cathode, it is necessary to 
use shorter pencils with softer tubes. Comparing 
this result with the remarks above as to the relation 
that ought to subsist between the self-induction and the soft- 
ness of the tube, it follows that the greater the self-induction 
of the primary the shorter should be the length « f the pencil 
of the Wehnelt. The number of pencils in the break should 
therefore correspond to the number of steps in the self- 
induction of the primary. In the set of apparatus illus- 
trated in fig, 2 there are six steps of self-induction, and with 
this it is best to use a Wehnelt with six pencils; in the 
simpler set of apparatus shown in fig. 8 there are only three 
steps in the self-induction of the primary, and for this a 
three-pencil Wehnelt suffices. With the former set (fig. 2) 
the shunt resistance w, is divided into three steps, of which 
the first, the smallest, is combined with the first and second 
steps of self-induction, the second with the third and fourth, 
and the third with the fifth and sixth. With the latter set 
(fig. 3) only one shunt resistance is provided for all the three 
steps of self-induction. 

The self-induction of the primary is regulated from the 
regulating table by turning the switch lever, and the best 
self-induction for any given tube can thus be found in an 
instant while the tube is working. In the fig. 2 set the 
length of the pencil of the break is adjusted by a separate 
handle, a medium length being first selected and gradually 
changed till the tube works satisfactorily. In the fig. 3 
arrangement the operation is simplified by combining before- 
hand with each step of self-induction the best length of 
pencil ; the complete adjustment is thus made by the move- 
ment of one handle. 

It is important to remember when adjusting the length of 
the pencil, that the reduction of the length of the pencil 
increases the number of breaks per unit of time, and thereby 
puts a considerably greater load on the tube. To avoid 
injury to the tube by this adjustment, the series resistance, 
W,, Should be considerably increased before the length of the 
pencil is reduced, and then gradually reduced to the required 
amount. 

The resistance, W,, consists of two parts, one for rough 
adjustment and the other for fine adjustment. After the 
best amount of self-induction and length of pencil have been 
determined, the resistance, W,, is approximately adjusted by 
turning the handle which cuts out the large steps ; the final 
adjustment is then made by turning another handle which 
cuts out small steps in a coil equal to one of the larger steps. 
The load on the tube can thus be adjusted so that it does not 
change its quality during a photographic exposure, or an 
illumination of the screen. If a tube is overloaded, its 
degree of hardness is reduced, and it is only after a consider- 
able time that it recovers its original quality. Asan example 
of the inconvenience which may arise from a change of 
hardness in a tube due to over-loading, a tube which is being 
used in a chest exposure may, in the course of the experi- 
ment, be so reduced in hardness as to be useless for the 
remainder of the exposure. 
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In conclusion, Walter describes the form of Wehnelt break 
which he has found after long experience to be the best. It 
;g shown in fig. 4 in the form of a six-pencil break. The 
cover of the cell containing the acid consists of a thick 
yulcanite plate, in which are cemented the six porcelain 
tubes which insulate from the acid the conductors leading 
to the platinum pencils. These conductors consist of thick 
lead wires, the lower ends of which are melted on to the 
platinum wires, while the upper ends are bent twice at right 
angles aud finally soldered to a brass ring capable of being 








Fia. 4. 


raised ov lowered on a brass rod and clamped in any position 
bya set screw. The six holes through the vulcanite lid are 
just large enough to allow the lead wire to pass, and as no 
gas cai escape through these, the lid is supported a little 
above the edge of the glass cell by distance pieces to leave 
space all round for the escape of the gas. Through this 
space the negative lead plate is inserted at one side of the 
dish aud fitted with a screwed brass terminal. 

The advantages of this arrangement are the following :— 

1, All brass parts of the apparatus are protected from 
contact with acid, the acid being in contact with non- 
corrodible materials only. 

2. The length of the platinum pencil can be adjusted 
readily by moving the brass rings on their rods. Scales of 
millimetres may be marked on the rods to adjust the pencils 
toa measured length. 

5. Each platinum pencil can be separately removed from 
the cell for repairs without disturbing the others. 








THE GUERNSEY TELEPHONE SYSTEM. 





Ti States of Guernsey are to be congratulated upon the 
publication of the accounts of their telephone department, 
which we print in the next column. Confidence is likely to 
be inspired rather than retarded by the publication of full 
details. In communicating a sort of summary of these 
accounts to the Pall Mall Gazette, the consulting engineer 
says, “they show conclusively what may be done in the 
direction of low rates when a local authority has the wisdom 
to take in hand its own telephones.” They do not, of 
course, show conclusively anything more than the results at 
(Guernsey so far as recorded, They may show, by inference, 
the results that might be expected under similar circum- 
stances by a local authority similarly situated. Guernsey is 
an island of comparatively small dimensions, so far removed 
from the mainland that, probably, for very many years its 
telephone service will be of an “insular” character, and 
heed not be considered in connection with any other service. 





The locality is largely rural; the area is under one 
authority ; there is an entire absence of competition, and the 
calls are very few in number. If, throughout the United King- 
dom, there is any other local authority which has the same 
conditions to meet, we see no reason why it should not 
attain similar results, There are, of course, few, if any, 
localities where such conditions are to be found, and local 
authorities will be wise to examine carefully and investigate 
widely before embarking in a competitive undertaking. 


GUERNSEY TELEPHONE ACCOUNTS. 


BaLance-SHEET. 









































Dr. Liabilities. £ ad. 
Capital account—advances from States ao .. 19,085 0 0 
Reserve account fordepreciation ... £1,482 11 9 
Capital sinking fund account 269 16 4 

——_———__ 1,752 8 1 
Sundry creditors—On stores account 75 15 11 

On construction account Pre 7913 2 

On royalty account... aaa 3416 5 

For expenses and generally 29 4 6 

— 21910 0 
Net profit for year ended Decembe 

31st, 1901... a ore a: 117 11 2 
Less loss to December 31st, 1900, 

£300 19s. 6d.; and adjustment ac- 

count, being calls for one quarter 

ended December 31st, 1900, not 

included in revenue account for 

1900, £221 15s. 8d. ... ei ve 79 3 10 

——-—-— 38 7 4 
£21,095 5 5 

Cr. Assets. 

Construction account—viz. :— £ 8. de 

Land and permanent buildings £2,241 18 11 

Works completed and in course of 

construction ‘ oa . 15,292 3 8 
Expenses incurred in connection 
with above 7 sre dae 39 19 9 
17,574 2 4 
Stores on hand... 705 9 0 , 
Tools on hand ... 133 9 10 
Stationery on hand 3L 7 3 
Sea 870 6 1 
Office furniture “ee nee 100 10 2 
Sundry debtors ‘ =e e 136 8 8 
Sundry debtors for calls, one quarter 
to December 31st - Et 287 19 6 
424 8 2 
Seventeen Guernsey 3 per cent. States bonds at cost 1,700 0 0 
Cash at bankers on deposit account... 66 011 
Ditto on current account 352 15 4 
Cash in hand ... aa 4 2.6 
42518 8 
£21,095 5 5 
REVENUE ACCOUNT. 

Dr. Expenditure. £ 38. 4. 
Working expenses: Salaries of operators £405 5 11 

Line repairs... dae ae sae 110 3 8 

Instrument repairs ... 98 110 

Roof repairs... - <3 2119 8 

Wayleave rentals... aa “ 22 2 

Written off tools account ... 1416 7 

652 9 10 
General exp Management... 55 5 5 

Rent, rates, gas, &c. 4214 8 

Interest on capital ... Ss ae 425 2 8 

Post Office royalty ... ane ats 251 4 5 

Commission on public telephone 

receipts eas ae ae 24 6511 

Repairs to premises 1519 9 

Auditors’ fees 1713 9 

Law charges... £26 

; ——-— 833 10 1 
Office expenses—Salaries 128 17 

Books and stationery 8419 9 

Postages = sae + 22 0 5 

Written off furniture account 5 510 

241 3 6 
Depreciation 4 per cent. on amount 

charged to construction account 

calculated monthly ... a a 628 9 9 
Capital sinking fund account 1 per 

cent. on the amount charged to 

construction account, calculated 

monthly «se ea aa one 157 2 5 

; —_—_—-—- 785 12 2 
Balance, being net profit for the year 4745: 3 
£2,630 6 9 
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Cr. Receipts. £ « d. 
Revenue réceipts—Public telephones ae 189 9 3 
Exchange rentals... ste ov 1,279 6 4 
Private rentals sos 4110 0 
Sundry rentals 13 3 9 
AE sen. ade 1,059 18 1 
Advertisements sa “se aus ~ 2 0 
Shifts ... wee “ee ss eae yaa eae 118 2 
Sales ... ses ose es ee ae ‘iss 1 6 4 
2,588 13 11 

Interest on deposit account ... sae wei ne 310 2 
Interest on States bonds 38 2 8 
£2,630 6 9 





Statistics to December 31st, 1901. 


— From Inc. for 
Description and number of July 28to 1899, 1900. 1901. ‘y9 a6, 
Dec. 81, 1898, 
Subscribers’ lines ... wee 217 423 606 770 164 
Extension lines ane aca 10 21 32 41 9 
Private lines... aa 2 5 6 14 8 
Public telephones ... 9 20 26 34 8 
Sundry lines 3 3 3 15 12 
Service lines... 3 3 5 6 1 
Free lines — 1 1 1 — 
Junction lines 7 14 16 22 6 
Switchrooms... - _ 3 6 7 8 1 
Poles ... one — -— 255 773 916 1,062 146 
Standards on roof ... cee 9 11 9 9 — 
Fixtures to buildings = 275 742 1,000 1,241 241 
Underground cables _— 3 9 11 13 2 
Underground cable (distributors) 6 18 22 22 — 
Miles. Miles. Miles. Miles. 


“Metallic circuit wire, overhead 1464 2934 423 581 158 
Metallicicircuit wire, underground 24 624 132 1403 84 
Metallic circuit, leading-in cables 52 92 1618,490y 2,490y 
Metallic circuit, from outside wires to subscribers’ instruments— 
2h 4 68 23 
Metallic circuit from cables to switchrooms— = 
1? 34 4,280y 1,600y 
Average number of subscribers’ and public telephone connections 
per day (excluding Sunday) 146 449 
Average number of connections per subscriber and public telephon 
per day (excluding Sunday) 9 196 15 21 6 
Total number of subscribers’ and public telephone calls inithe year— 
23,172 143,530 257,138 379,342 122,204 
Total number of telegrams, express and ordinary letters telephoned 
to Post Office— From August 10th. 


— — 363 2,373 2,010 
Number of subscribers on No. 1 tariff (£1 10s. per annum, and 1d. 
per call) — ase -- 181 383 559 678 119 
Number of subscribers on No. 2 tariff (£5 per annum, and 3,200 
calls without further payment) 17 21 24 v9 15 
Nuuber of subscribers on No. 3 tariff (£2 5s. and 4d. per call— 
1 19 23 53 30 
Employés—Engineer 4 1 1 1° — 
Manager — —~ -~ 1 1 — 
Clerks ... ‘ 1 1 1 2 1 
Inspectors sisi 2 4 4 6 2 
Operators (female) 6 12 13 15 2 
Operators (male) 2 2 3 3 — 
Foremen ... ase eas aes 2 2 2 2 a 
Linesmen, labourers, &e.— ... 12 11 14 13 1 dec. 


* The mileage of single wire is double this. 








MODEL CONDITIONS FOR ELECTRICAL 
CONTRACTS. 





It is satisfactory to note that a matter of such great 
importance to the commercial prosperity of the industry as 
the standardisation of the general conditions to be used in 
connection with electrical contracts has received the atten- 
tion of the Council of the Institution of Electrical Engineers. 
For long that body has seemed to be indifferent to questions 
affecting the very life of electrical business enterprise, while 
extremely solicitous about scientific details. important in 
themselves, but not comparable with the wider interests in 
jeopardy, due to a large extent to the absence of effective 
united action. 

The appearance of these proposed “model conditions of 
contract,” with which we dealt last week, and the announce- 
ment of a recommendation of the Council to memorialise the 
Prime Minister on another matter of equal importance, with 
which we deal elsewhere to-day, lead us, however, to hope that 
the period of /aissez faire is over, and that the time may come 
when the Institution will be confidently locked to as the 
watchful guardian of the interests of the industry. 


804 1,170 366. 


ee 


The first point which attracts the notice of the ontgid 
observer is the apparent surprise of the Council that th 
members should take much interest in such a pug 
commercial matter as conditions of contracts. The 
seem to have thought that introduced at the en 
of one of the closing meetings of the session, they 
would require Jittle discussion before being accepted 4 
final. For our own part, we are pleased to note the 
widespread interest in this matter which has necessitated 
the re-arrangement of the Council’s programme, so ag to 
admit of another evening being devoted to their discussion, 
This interest seems to have been unanticipated by the 
Council, but will doubtless remind its members of the 
existence of a general feeling that the Institution as a rule 
has in the past failed to rise to its opportunities, especially 
in cases where the commercial interests of its members were 
imperilled. 

The criticisms passed upon the draft clauses by the 
speakers at the meeting of the Institution at which they 
were introduced, seem to be fully justified. The principles 
were admitted to be in many respects admirable, and an | 
advance upon the practice of many consulting engineers, 
but the drafting was declared to be in many respects un- 
happy and to bear evidences of adaptation from sets of con- 
ditions compiled for other purposes. 

Indeed, Mr. Hammond in his opening remarks, not only 
disclosed his own part in their compilation, but traced their 
conception back to those forms authorised by the Royal 
Institute of British Architects which are generally accepted 
as standard in the building trade. He had proposed that the 
Council should undertake the work of drafting a standard set 
of conditions, and the Committee to whom the work had 
been entrusted had worked on the plan of amending the set 
he had proposed. 

This explanation made it clear why the draft followed so 
closely the general plan and arrangement which Mr. Ham- 
mond has been in the habit of using in his own specifications 
for many years. 

Major-General Webber expressed his sense of the great 
value of the suggestion made by Mr. Hammond, and 
remarked that the idea of standrd sets of general conditions 
for embodiment in contracts had been acted upon in the 
public services for many years. He then criticised several 
points in detail, pointing out the importance of there being 
no confusion between the drawings issued with the specifica- 
tion and those which might be finally accepted. He also 
thought that the meeting specified to take place between 
the contractor and the engineer /ter the signing of the 
contract would, in practice, lead to disputes and misunder- 
standings. 

Mr. Raworth regretted that so much had been said as to 
the inner history of these conditions, for, in their present 
form, he would personally like to consign them to the waste- 
paper basket. They savoured too much of the builders’ 
requirements, and needed modifying to make them suitable 
for electrical contracts. For instance, the word “ plant,” 
of which no definition was given in the’ tender, had 
several. meanings, and might easily be misconstrued. 
The clause relating to “rejection of inefficient work” was 
far more suitable for the procedure to be adopted when a 
wall needed pulling down and rebuilding than when some 
arrangement had to be arrived at between contractor and 
purchaser, because a steam consumption guarantee had not 
been fully complied with. Again, there were engineers and 
engineers: the independent consultant of high repute, and 
the resident engineer, who was the servant of the purchaser, 
but allocated by him to act as his representative in this 
matter. Would it not be advisable to differentiate in some 
manner between the two? And as regards patent rights, 
suppose, as often happened, the engineer specified and in- 
sisted upon some particular patent in defiance of the con- 
tractor’s wishes. If the contractor supplied it, was he to 
bear the whole responsibility in case of infringement ? In 
his opinion, too, the clause referring to engineers’ certificates 
for payment needed modifying to meet the case of an engl 
neer, who, for any reason, simply took no notice of a request 
for a certificate on account—did not definitely decline, but 
simply did nothing. He had known a case where some con- 
tractors were kept out of a large sum of money for a long 
period through such action. 
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Mr. Jeckell, of Coventry, who followed, spoke from the 
standpoint of the engineer whose duty it was to draw up 
the specification. He reminded the Institution of the diffi- 
culty which sometimes existed to keep the contractor up to 
time, and also that the general practice of public bodies to 
invite tenders by advertisement rendered it necessary for the 
purchaser to be able to defend his interests against possible 
undesirable contractors. He preferred that the engineer 
should have in his own hands the final decision as to quality 
of material, rather than that it should be possible to refer 
this to arbitration. 

Another direction in which he thought the draft might 
be advantageously modified, was in providing that all appeals 
to arbitration were to be made at the end of the period of 
maintenance, and should not interfere with the progress of 
the work, or the date of completion defined in the contract. 

The most telling indictment against the phraseology 
employed in the draft was commenced by Mr. Nisbett, who 
only reached Clause 20 when it was decided to postpone the 
discussion. 

Speaking as a contractor, he stated that he considered this 
to be the most important work the Institution had under- 
taken for some time. He thought that Clause 8, stating 
that the purchaser would not be responsible for the reim- 
bursement to the tenderers of any sums expended by them 
in the preparation of their offers, should be modified to 
permit of this being done in the event of the contract not 
being let. He referred to the notorious case of a town in 
Ireland where offers were invited on three separate occasions, 
and tenderers had been put to great unnecessary expense. 

The refund of the deposit of the unsuccessful tenderers 
should take place within a definite period, say, one month of 
the award of the contract, and a clause Should be inserted 
stating that the tender was only binding on the tenderer 
for a period of one month. 

Mr. Nisbett went on to point out the need for limiting the 
responsibility of the sureties under the contract to the actual 
time during which the work was being carried out, and 
referred to the difficult position in which a contractor was 
placed who was informed that the contract had been awarded 
to him sebject to the approval of the Local Government Board. 
What was to happen if this was not obtained? Supposing 
the contractor did nothing but await the formal decision, and 
this were delayed until the prices of raw materials had 
advanced far above the prices at which they were included in 
the tender ; should not the purchaser bear some share of the 
loss? If not, in what position would the contractor be 
placed who, relying upon the necessary consent being given, 
bought the raw materials, only to find that the order would 
not be placed after all? He suggested a clause stating that 
the contractor should be reimbursed any difference in the 
cost of raw materials which might occur between the date of 
the tender and the date of the engineer’s definite instructions 
to put the work in hand. 

Clause 18, dealing with the engineer’s powers to demand 
that apparatus specified to be “ of an approved type”’ should 
meet his approval, Take the case of a contractor who sends 
in with his tender a drawing of a type of, say, street box 
costing £2, and the engineer, after the price has been settled 
and the contract made, demands another type of street box 
costing £15. What isthe contractor todo? By the claus2 
as worded, he is bound to supply it. It would, therefore, be 
advisable to limit the engineer’s discretion to detailed modi- 
fications in the types of apparatus of which drawings were 
submitted. 

Mr. Nisbett closed this section of his remarks by com- 
menting upon the difficulty of a contractor being responsible 
for infringement of patent rights which consisted of the 
a gg in which apparatus was used, and not the apparatus 
itself. 








CORRESPONDENCE. 


Electric Wiring Methods of To-day; with Special Reference 
to Conduit Systems. 


_I gather from Mr. Bathurst’s letter that my comments on 
his article do not mect with his unqualified approval. 








Although he may “ fail to find any direct mention of a com- 
pany or firm” in his article, the inference to be drawn from 
his remarks so clearly indicates that they were directed 
against the Simplex conduit system and other systems 
employing rolled steel tube, that one would have thought 
the more correct course would have been for him to admit 
it. 

I may, perhaps, be excused for not at once acknowledging 
Mr. Bathurst’s new departure of a “special quality steel 
tube,” with its all-proof enamel and “knock-out box,” as 
representing “ better practice ” in conduit wiring. 

“ Armorduct,” the name Mr. Bathurst tells us he has 
given to the material which is to “keep a distinction 
between the cheap type conduit at present favoured and gas 
piping,” is itself a gas pipe, and it may be of interest to its 
present inventor to learn something of its previous history. 

It was submitted to me over two years ago by a gentleman 
from America, under the same name, “ Armorduct,” which 
he claimed to have given to it, and he offered to sell me at a 
high figure the “special process” he possessed for preparing 
and enamelling an ordinary gas tube to make it suitable for 
electric wiring work. I examined various samples of this 
“ Armorduct,” but did not find that it was in any way 
superior to a rimered and rodded gas tube, such as can be 
procured in this country from certain of the gas tube manu- 
facturers. Further, I had the varnish analysed, and did not 
find it to contain other than ordinary ingredients. I pre- 
sume that the £5. d. represented by the “ price but little 
higher ” in the original article, goes to pay for the “ special 
process” or glorification of the gas tube. 

It would, perhaps, be wiser to decline Mr. Bathurst's 
invitation to discuss with him the pros and cons of conduit 
wiring systems, as the subject has been much debated and 
argued upon in the past to little or no purpose, and to leave 
the decision of what is to be the final system to the test of 
time and experience, as those systems will survive which 
fulfil most efficiently the majority of the requirements of 
conduit wiring work, at the lowest cost. 

Mr. Bathurst, in his letter of the 25th ult., kindly refers 
to the “success” of the system of wiring in which I am 
interested. This, however, is not attributable to the cause 
he suggests, and his information on this point is somewhat 
at fault. The privilege of using your ‘ Correspondence” 
columns must not be abused for purposes of advertising the 
merits of the Simplex conduit system, but Mr. Bathurst may 
be referred for fuller information as to the reasons for the 
success of the system to the company’s advertisements, 
which have appeared in their allotted place in the Exxc- 
TRICAL REVIEW during the last four years. 

L. M. Waterhouse, 
SrmpeLex Steet Conpuir CoMPANy. 
London, E.C., 
April 30th, 1902. 





I note that the representative of the “ Simplex” Com- 
pany still seems to be taking my criticism of the economic 
utility of “ close-joint ” and other “cheap” forms of con- 
duit, too directly to himself. 

Although I am indebted to your correspondent for the 
little history he gives of “ Armorduct,” I am prepared to 
differ from him, and think that under the more English 
guise in which I shall present the material, many contrac- 
tors and engineers may encourage its use. So long as it is 
found only equal to a “rimered and rodded gas tube” there 
are many who will adopt such a class of tube by preference. 
Let us then have the name as a means of distinction. 

[ had no wish to make claim to being the sole inventor, 
manufacturer, originator or designer—as your advertisement 
columns might put—but if I understand the electric wiring 
conditions correctly, I recognise that the time has come to 
create an interest in a higher grade and more scientifically 
economic conduit system. It is a somewhat lame reason to 
refuse to discuss the pros and cons, because the subject has 
already been much debated upon to but little purpose, and I 
venture to suggest that even a little boredom in the matter 
may be in the nature of a medicine which will eventually 
alleviate the present uncommercial and blindfolded wiring 
practice. Didactically, as well as commercially, [ venture 
to think that the salvation of the electrical contractor must 
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be found in employing a single well-insulated conductor 
rendered “ accessible” and well-protected or armoured by a 
high grade conduit, which will also form a neutral potential 
and uninsulated return conductor. The present competition 
between gas-piping and electric wiring work by employing 
two insulated conductors, is tending, commercially, to reduce 
the quality of the insulated wire, as well as the protection 
required for it, with consequent lowering of the grade of 
workmanship, and eventually the reputation of electric 
wiring work for permanence and safety. 

Those who have an eye to future developments will con- 
tinue to recommend the use of a high quality conduit with 
waterproof and screwed-joint conduit protection, so that 
if to-day two wires must be drawn therein, the ultimate 
capacity can be immediately doubled when the principle of 
an earthed return conductor is admitted in electric lighting 


practice, 
Fred. Bathurst. 





I have read with interest the letters of Mr. Bathurst and 
others in reference to the conduit system of wiring, and I 
certainly take exception as a practical worker to the state- 
ment of Mr. Heaton (Newport, Mon.), that “split tube” 
can be bent cold to any desired shape. Of course, if one 
has unlimited time, a special apparatus for heating tubing 
and every requisite (which are seldom found even on the 
largest of contract jobs), it might be possible to bend it hot, 
but when work is being done at a cut price, all these elabo- 
rate operations are out of the question; and again, what 
necessity is there for any extraordinary bending, when there 
are so many and varied bends and connections supplied by 
the different makers ? 

With reference to Mr. Bathurst’s pet tubing, ‘“‘ Armor- 
duct,” in what sense is it superior to ordinary tubing, say, 
Union or Simplex ? If he is running a circuit, he will, of 
course, have to cut his tubes to the required lengths, and 
will join up with the ordinary shaped sleeve, but what will 
he do with the edges of tube which he has left bare of 
insulating material ? Again, to be of any use the insulation 
will of necessity thicken the gauge of the tube and reduce 
the bore, and that will necessitate an increase in diameter, 
which is a decided inconvenience. 

But to prove that ordinary tubing meets all requirements I 
may say that Messrs. Winter & Co., electrical engineers, Bristol, 
have now nearly completed the lighting and power installa- 
tion at Lennard’s Buildings, Queen’s Road, Clifton, com- 
prising about 1,400 incandescent and nine arc lamps, the 
whole, with the exception of switch points, being run in 
union split and barrel tubing (Mr. Leathwood, of Anerley, 
London, has carried the job through as foreman, and I have 
had the pleasure of being first hand under him) without 
developing any faults whatever through the whole job, the 
corporation test coming out at nearly a megohm, R to earth, 
over the whole installation, and if this can be done ona 
large job with uninsulated tube, why “fake” up the same 
class of material with so-called insulation ? 

Robert E. Joy. 

Bristol. 





Consulting Engineering as a Profession. 


I have read with interest the letter from ‘* Perplexed ” in 
your last issue. They can surely find room for him in some 
of the private electrical colleges, and when his course is 
complete, he need not take a long holiday. No: the fees of 
these institutions are so large, they must find their way into 
someone’s banking account. The central stations where 
past students hold appointments coincide strangely with 
those where a few consulting engineers remind the electrical 
committees occasionally that it is their agreement with them 
that they have the appointing of all the technical officials, 

Let “ Perplexed”’ make a few more inquiries, and he may 
discover what may be justly termed the “ Royal Road” to 
become an electrical engineer. Besides, he need feel no 
anxiety ; when his turn comes there will still be vacant 
offices in Victoria Street ; while the wants of the provinces 
are in no way supplied. 

R. Hamilton. 

London, May 5th, 1902. 








Electrical Trade in Australia. 


As oné of the largest representatives of British electrical 
manufacturers in this country, I would like to give you 
some explanation of the enclosed paragraph which appeared 
in the ELEcTRICAL Review. I maintain that the repre- 
sentatives of British firms are doing their best in the elec- 
trical trade out here in Australia, but so far as the contract 
under review is concerned, the local agents had absolutely 
no control over the order for the tramway machinery for the 
New South -Wales Government. The Chief Commissioner 
of the New South Wales Government was commissioned 
to go to England and America to place the order for this 
machinery. 

So far as I can ascertain, he did not consider that any 
British manufacturer was in a position to supply the goods 
required ; he therefore placed the whole of the orders with 
the General Electric Company of America, even giving them 
the orders for the boilers, which they had eventually to pur- 
chase from Babcock & Wilcox, of Glasgow, without consult- 
ing anyone or calling tenders. 

I maintain that certain British manufacturers are every 
bit as capable of building the machines required for the. 
Sydney Tramways as the General Electric Company, of 
America. The engines for this plant are being supplied by 
the Allis Company; the Chief Commissioner gave the 
order for these engines, as he did for the whole of the plant, 
without any competition at all. 

The excuse for giving the order to the Allis Company was 
that no British manufacturer could build engines of the size 
required or in the time; .that this statement is absurd I 
think you will admit, considering that engine builders on 
the Clyde and other parts of Great Britain are continually 
building engines from 10,000 H.P. upwards. 

The way this large order was placed in America reflects no 
credit on anyone concerned. For obvious reasons I do not 
desire my name disclosed; I therefore simply subscribe 
myself— 

A Britisher. 

Melbourne, March 26th, 1902. 


[The paragraph referred to, which appeared in our issue 
of February 7th, 1902, contained the details of this con- 
tract, quoted from the Electrical World; by way of comment 
we asked whether British manufacturers were doing their 
best to meet the increasing demand for electrical machinery 
in Australia. If the facts are as stated by our corre- 
spondent, we cannot but regard the situation as highly regret- 
table. The contrast between the procedure of the New 
South Wales Government and that of the Corporation of 
Sydney, when recently inviting tenders for the City Elec- 
tricity Works plant, is marked, and we trust that the 
example of the latter may be taken as a guide in future 
business.—Eps. Exec. Rev. | 


Ironclad Armatures. 


In one or two recent important tramway specifications I 
have come across the term “ ironclad armature” with regard 
to tramway motors. Mr. Philip Dawson, in his book on 
“‘ Electrical Tramways,” also mentions the term, but I have 
not been able to discover what is clearly understood by an 
‘ironclad armature” of a tramway motor. I should esteem 
it a great favour if you, or any of your readers, would 


favour me with an explanation of this term. 
E. Keith. 


Bayswater, W., May 5th, 1902. 


[The term is a misnomer in this connection; strictly 
speaking, in an ironclad armature the conductors are 
embedded and completely enclosed in iron. What is meant, 
however, in this instance, is merely the ordinary tramway 
motor armature, which is invariably of the toothed or slotted 
core type, wivh open slots.—Eps. Exxc. Rev. } 





The Institution and Electrical Legislation. 


The declaration of the Institution of Electrical Engineers 
on the subject of electrical legislation, whilst sounding a 
note by no means uncertain, ought to please both sides. 
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It is moderate both in tone and in statement, and it pre- 
sents the issue so clearly, that those who like it not may 
obtain satisfaction by exercising their skill with the sling and 
stone to their heart’s content. 

I have never yet heard a municipaliser, not even our jovial 
friend Mr. Pearson, of Bristol, attempt to dispute the pro- 
position that the electrical industry in England has been 
manacled by the two odious Acts of 1870 and 1882. No 
one can be surprised that municipalities take advantage of 
those Acts to build a barrier round the plum tree which 
they have planted, but it is difficult to understand why 
Englishmen, be they town councillors or otherwise, can 
attempt to bolster up and maintain an artificial condition 
which, though momentarily apparently beneficial to a town, 
is permanently prejudicial to the interests of the community, 
and particularly to those of the working man. 

The great majority of the population of the country is 
composed of working men, and they feel the effects of 
economic changes for better or worse sooner and more 
forcibly than the wealthier minority. But the working man 
is short-sighted, and he is much impressed with the declara- 
tion that the profits of an undertaking are to be secured by 
the town for his benefit, and are not to be allowed to fall 
into the lap of the capitalist, just as though “ profit” fol- 
lowed business as a matter of course. He is further flattered 
by the labour clauses inserted in the specification to fill him 
up with the idea that his interests are being looked after by 
the City Fathers, every one of whom knows that these 
clauses have driven more work out of the country than would 
have sufficed to have raised the standard of wages by 10 to 
20 per cent. 

Some of these same City Fathers (but not all) know by 
their intimate acquaintance with the first principles of 
business that all artificial interferences with trade do, in the 
long run, produce results nearly opposite to the intention of 
their authors. Many of these Fathers have lived through 
(so far as we have gone) the gas, the tramway, the electric 
light and the electric power “and traction periods. These 
great eras in the development of civilisation by the genius 
of man have taught us some remarkable lessons. 

Gas was unhampered by legislation, and it has been a 
great success; even to-day investors, whether private or 
municipal, like it better than electrics, and it does not 
appear from the results that Corporations have suffered by 
paying a big price for a big and lively business. The 
tramway interest was to have been fostered by the 1870 
Act, but the Act killed it. The result was disastrous to the 
Corporations, to the companies and to their customers. Not 
one of them got what they wanted. 

The first Electric Lighting Act was similar to the Tram- 
ways Act, but in the meantime the investor had learnt a 
lesson, so the business could not be killed, for the simple 
reason that it could not be born. 

The amended Act in 1886 eased the situation somewhat, 
and the electric era commenced ; but the evil effect of these 
Acts will again show themselves very seriously long before we 
get to the end of 42 years. . 

Except in those cases where a very large reserve fund 
may have been built up at the expense of the consumer, 
increased capital will not be obtainable, and the business 
will languish, the local authority may buy, but it will not 
get much for its money. -Of course, a bride is always 
beautiful, but this one will require a very thick veil. 

Some people are disposed to argue this question on the 
ground of municipal competition with private trade; that 
side of the question has no attraction to me. I am quite 
willing to take on the competition on the lines laid down by 
Mr. Pearson—that is to say, on a fair field, with no 
favour. Mr. Pearson’s theory is, that under these con- 
ditions, cheap municipal capital will gain the day, but 
under those same conditions I can get money on as good 
terms as Mr. Pearson, and can provide the undertaking with 
much better management. 

I have the honour to enjoy the intimate friendship of a 
large number of aldermen and councillors, most of them 
ardent municipalisers, but their eyes are wide open to-the 
difficulties of their position. Their intention is to run a 


business on business lines for the benefit of the ratepayers, 
that is the theory; but, in practice, they find that everyone 
wants a bit; the working man must have his wages raised, 





the shopkeeper wants the street improved, the traveller wants 
more comfort and lower fares, whilst the ratepayer looks out 
for the promised dividend. The result is, that the ‘ busi- 
ness’ theory breaks down. 

The next step is an easy one—why not have trams free to 
all and pension the conductors ? It sounds startling, but it 
is logical enough when once the “ business” theory has been 
assassinated. Of course, we don’t like to talk of assassina- 
tion in this free and law-abiding country of England, but it 
is not half so uncomfortable for the subject as the process 
of mutilation and emasculation under which this rising 
industry, the light of the 20th century, now legally writhes. 

Our multitudinous municipalisers seem quite incapable of 
taking into account the effect of the time element. Every 
new great invention of general application produces a great 
increase of wealth, either by increasing production with less 
labour, or by saving labour and material in conducting a 
necessary service to the community. 

Electric tramways do this and more, in addition to the 
various items of direct saving, they save the time and shoe 
leather of the artisan, and of every man and woman to 
whom time is money, and they raise the radius of the zone 
around a large town in which land attains a special value. 

We, as a community, have been looking at this job a long 
time, and the bit we have accomplished has been well done, but 
in the meantime our American cousins have made so much 
out of the few years’ start they have got on us that they can 
afford to bring their dollars here and buy up our ships and 
railways. The one thing that a municipality can do well is 
to wait, the idea of taking the tide at the flow does not suit 
them ; they want to be quite sure that it has touched the top, 
so they go on waiting till the ebb sets in. 

This is the explanation of our present position which is to 
drag at the heels of other nations—it is not because the 
spirit of the nation is dead, but because we have put our- 
selves in legal irons, which must rot off before we shall get 
free—the simple remedy of getting the smith that made 
them to chop off them again would be too plain a cure fora 
legislative assembly which cannot do anything without a 
precedent. 

John Raworth, 





The Influence of Tariffs on Electrical Supply. 


There is a certain form of diversion much in vogue among 
the jeunesse dorée of the British race consisting of the 
burning in effigy (on November 5th) the counterfeit pre- 
sentment of a certain historical personage, the main pecu- 
liarity of this presentment being that it shall be as counter- 
feit as possible. 

Your contributor, Mr. Dick, has been indulging in this 
pastime, in a controversial sense, with regard to my article on 
the above subject. 

I have carefully re-read this article and can find no sug- 
gestion direct or inferential that :— 

1. The method of charging is the only thing that 
influences the load factor ; or 

2. That all stations, having an equal output and the same 
method of charging, ought to have the same load factor. 

Having misrepresented me thus with studied inaccuracy, 
Mr. Dick proceeds to exhibit in detail and at length, his 
obvious failure to understand the very simple proposition 
enunciated by me, viz., that by classifying stations accord- 
ing to the presence or absence of a certain peculiarity, the 
influence of that peculiarity evidences itself in the mean 
result, other peculiarities not taken into consideration in the 
classification automatically cancelling out. 

It was in order to meet such possible objections as Mr. 
Dick’s, as well as to show the comparative unimportance of 
secondary classification, that my tables were arranged as they 
appeared. 

This disposes of Mr. Dick’s strictures regarding my 
results. 

As to the suggestion that the maximum demand system 
should have a tendency to the improvement of the load 
factor, with this I quite agree. I submit, however, that, in 
practice, this result is not, asa rule, noticeable. 

This may be due to the fact that it is frequently applied 
in an emasculated form, as in cases where a separate 
tariff is adopted for motor users, &c, ; and also to the diffi- 
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culty of properly explaining the system to the consumer. 
Whatever the cause, however, the evidence I have put forward 
show that, in the large majority of cases, the maximum 
demand system has failed to produce any material influence 
on the load factor. 

Mr. Dick follows his condemnation of my method by 
quoting certain mysterious results of his own, which, I fancy, 
he has already hinted at elsewhere. It is a pity he has not 
seen fit to publish his data, as—if they should prove his 
contention—it would be conferring a considerable benefit 
upon the electric supply industry ; for, after all, what most 
of us are aiming at in this connection is to ascertain what 
really is the best tariff system for all but very exceptional 
cases. 

Mr. Dick has nothing but assertions to put forward in his 
condemnation of the time switch system, and as they are 
unsupported by argument, I need not consider them. I 
would, however, protest against another little vicariou sauto- 
da-fé indulged in by my eritic, in which he accuses me of 
holding the opinion that the flat rate is all that can be 
desired. It is so obvious from Mr. Dick’s remarks in the 
same paragraph that this is not my opinion, that a protest 
only is necessary. 

I am truly sorry that Mr. Dick should have adopted 
tactics of this nature, as they are unsportsmanlike, and one 
does prefer to hold one’s opponent in as great respect as 
possible in this as in other forms of discussion—there is so 
much more kudos to be gained by knocking him out. 


C. Ashmore Baker. 








LEGAL. 





Hap v. Buackpoot Tramway COMPANY AND ANOTHER. 


In the Chancery Division of the High Court of Justice on Friday, 
May 2nd, Mr. Justice Buckley had before him a motion by the 
Tramway Construction Company, the second defendants, to strike 
out the statement of claim to stay the action on various grounds. 

Mr. AstBury, K.C., who appeared in support of the motion, said 
the Blackpool Tramway Company were the successors of a company 
running horse tramways at Blackpool, and the new eompany was 
formed for the purpose of running electric tramways. They made 
arracgements under which they would buy up the whole of the 
shares and property of the whole company, electrify the roads, and 
put on new trams. The plaintiffs were the trustees for the debenture 
holders of the new company, the debentures being secured by a 
trust deed executed by the first defendants. The Construction 
Company were employed by the first defendants under certain 
agreements for the purpose of electrifying the tramway. By an 
agreement of June 19th, 1901, and made between the tramway 
company and the contractors, the contractors were to be entitled to 
purchase about three-fourths of the ordinary and three-fourths of 
the preference shares, and the new company was to issue £150,000 
debentures, 100,000 preference shares, and 150,000 ordinary shares 
for the purpose of buying up the old company. The capital 
of the old company was 45,000 ordinary shares, 40,000 pre- 
ference shares, and 40,000 first and 12,000 second debentures. 
The contractors were to have the debentures as fully paid up, pass 
them on to the public, and so obtain a sufficient amount for con- 
structing and equipping the line, and the money as and when 
received was to be paid into the account of the plaintiffs. The 
statement of claim alleged that the debentures had to a large 
extent been placed with the public, but the Construction Company 
refused to pay the proceeds over to the defendants, and this action 
was brought for specific performance of the contract. He asked 
that the action might be stayed on the ground that another action 
prior in date by the Tramway Company against the Construction 
Company had been substituted, raising precisely the same questions, 
that the statement of claim disclosed no cause of action, and might 
prejudice the first action, and that a third action was also pending. 
The difficulty had arisen through the applicants leasing the contract to 
one named Rutherford, who was not carrying it out, and the Con- 
struction Company were bringing an action against him. The 
learned counsel asked his Lordship if he would not stay the action 
to direct it to come on with the action by the Tramway Company 
against his clients. 

Mr. Buckmaster, K.C., for the plaintifis, said he would not 
object to the actions being brought together if a proper ap- 
plication were made. 

Mr. Justice BuckxeEy said he could not make the order asked. 
The motion would be dismissed, the costs to be the respondent’s in 
any event. 

BoppINnGTon v. CLayTON ENGINEERING AND ELECTRIC 
CONSTRUCTION COMPANY. 


Last Friday, in the Chancery Division, Mr. Justice Farwell heard 
the case of Boddington v. Clayton Engineering and Electric Con- 
struction Company. Mr. C. H. Sargant, for the plaintiff, moved 


for the continuance of the appointment of a receiver and manager 
made on an interim order over that day. The debentures in issue 
for £20,000 had matured, and plaintiff held £3,000. Parties to the 
other series of debentures had been joined since the interim order 
was made. It was a large electrical and engineering business, and 
there was a substantial goodwill. His Lordship made the appoint- 
ment asked for, limiting the manager’s acting to six months. 





National Exectric Frez Wirinc Company v. CANTERBURY 
CoRPORATION. 


PuaintiFrs, last week at Canterbury County Court, claimed £15 
damages from the Corporation, who removed an installation from 
the “ Rose Tap.” It seems that a man named Wildman, whilst 
tenant of the “ Rose Tap,” in Rose Lane, gave an order for the 
National Wiring Company to put in an installation to his house, 
and entered into the usual agreement, which was also signed by the 
landlord, who consented to the installation being put in. Wildman 
gave up possession of the premises at the end of December last, and 
the incoming tenant refused to enter into the agreement, but had 
another installation put in, and called upon the Corporation to 
supply him with energy. The Corporation being compelled by their 
provisional order to supply energy, did so, and having requested the 
Wiring Company to take away their installation, and the company 
refusing, the Corporation removed it with a view to preventing 
the liability of the minimum rental reserved under Wildman’s 
agreement being cast upon them, and held it at the jrisk of the 
Wiring Company. It was this removal, without the consent of the 
Wiring Company, that was the raison d’étre of the action. The 
company also claimed the minimum rental due under their agree- 
ment with Wildman. 

His Honour thought the Corporation had made a mistake. He 
gave judgment for the plaintiffs for the amount claimed for 
damages ; then came the question as to the claim for the rent. He 
did not consider the defendants were responsible if they could not 
recover it from the consumer, who was the person liable to pay. 
He was not satisfied that Wildman was unable to pay up to 
December 31st last, therefore it appeared to him that Wildman was 
still liable to pay up to that time £1 2s. less the 7s. 11d. he paid for 
the time he was in occupation. He did not think the Corporation 
were called upon to sue Wildman except at the request of, and on 
the indemnity of the Wiring Company. He would give judgment 
that the Corporation pay the minimum rent for the last quarter 
from January ist to March 31st, 5s. 6d., thus making a total of 
damages £15 and rent 5s. 6d. 

Mr. Norman Crate, for the Corporation, asked leave to appeal, 
which was immediately granted. 


RatEPAYERS ACTION AGaINsT HastTincs CORPORATION—THE 
Exectric TraMways SCHEME. 


In the Chancery Division of the High Court of Justice on 
Saturday, Mr. Justice Buckley had before him the case of the 
Attorney-General and John Bray, v. The Mayor and Corporation of 
Hastings. The action was brought for a declaration from an agree- 
ment purporting to be made between the Hastings Tramways Com- 
pany, incorporated by the Hastings Tramways Act of 1900, of the 
first part, the defendants of the second part, and W. M. Murphy of 
the third part, dated June 1st, 1901, as illegal and wlira vires. An 
injunction was also sought by plaintiffs to restrain the defendants 
from carrying into effect the said agreement whereby the plaintiff 
was liable to be injured through the alleged legal expenditure of 
the money paid to the defendants in respect of rates. Defendants 
generally denied plaintiffs’ allegations. Mr. Astbury, K.C., and 
Mr. Askwith appeared for the plaintiffs, and defendants were 
represented by Mr. H. Terrell, K.C., and Mr. MacSwinney. 

The statement of claim set forth that the plaintiff is a ratepayer 
in respect of a large number of houses in Hastings, and is also an 
aldérman of the borough. Ata meeting of the Borough Council in 
October, 1899, at which the plaintiff was present as a member, the 
Tramway Committee brought up a report dealing with the intention 
of Mr. Murphy to promote a Bill authorising the construction of 
electric tramways in the borough, in the next Parliamentary 
session, and his application for the support of the Corporation. The 
Committee recommended that the Council should support the |Bill 
on terms, one of which was that the Corporation should enter into 
an agreement to consent to an application by the promoters to obtain 
powers for the construction of a tramway between the eastern 
terminus of the proposed Bexhill and St. Leonard’s Light Railway 
line, and the Albert Memorial, whenever the Corporation deemed it 
expedient to give such consent on terms. The promoters were to 
pay in respect of the tramway a wayleave of £325 per mile per 
annum for the first five years, and of £400 per mile afterwards, and 
the particular system was to be such as the Corporation should 
determine. The report of the Council in Committee was adopted, 
and the town clerk was instructed to take the necessary steps for 
giving effect to the arrangements. The Bill was brought forward 
in Parliament, and was opposed by the plaintiff and other rate- 
payers, but it finally became law, under the title of the Hastings 
Tramway Act, 1900. The Act contained no reference to the terms 
upon which the Council in Committee reported in favour of the 
promotion of the Bill, although an agreement, embodying the terms 
of the report, was scheduled in the Bill as deposited, and struck 
out, together with all clauses relating thereto, in accordance with 
the terms and conditions under which the Council had agreed to 
support the Bill. The altered conditions were never brought before 
the Corporation, and never adopted by them, and no opportunity 
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of discussing it was given the Corporation. In this state of things 
an agreement between the Corporation, the Hastings, Bexhill and 
District Light Railway Electric Company, and Mr. Murphy, was 
executed on April 28th, 1900, in terms similar to the agreement 
scheduled in the Bill deposited and rejected by Parliament. The 
agreement of April 28th was never brought before the Corpora- 
7 never adopted by them, and no opportunity of 


on, a! 

pee it was given. Plaintiff alleged that it was at 
a mecting of the Corporation on April, 1901, at which he was pre- 
sept, that they were told for the first time that soon after the 
rejectio of the scheduled agreement in Parliament a similar 


agreement had been entered into by the Corporation, and the Tram- 
ays Committee proposed that their report thereon should be 


ways 


adopted. The Corporation were at once notified that the agreement 
was illegal and the proceedings of the Corporation illegal, and a 
motion to that effect was moved by one alderman, supported by 


the plaintiff, and lost by a small majority. At the same meeting 


the Corporation adopted the Committee’s report by 18 votes to 14. 
The agrcement of June 1st, 1901, which was sought to be set aside 
as iller! contained clauses as to the widening of streets and the 
working of the old town tramways. It was said that the terms it 
contailed were not authorised by the Act, and should not be binding 
upon tl: ratepayers. 

Mr. AvTBuRY, in the course of his opening statement, said the 
agreen. ut which the Corporation now wanted was one struck out in 
Comm:':ce. They wanted to be able to act as though it were still 
standivy as part of the clause. The learned counsel further sub- 
mitted ‘at the resolution of April 19th was invalid, because the 
mem: of the Council were asking to direct an agreement to be 
execll which they had never seen or considered. Proceeding, 
he poi ‘ed out that if in 50 years hence the Corporation wanted a 
tramw,» down the promenade, and somebody other than Murphy 
was Wi ing to give them £1,000 per mile, they could not promote a 
Bill t able that person to doit. As road authorities they would 
be bon id to call upon Murphy to construct the line on agreed terms. 
Murpi. s terms might be preposterous owing to their circumstances. 
Their 1 sent, as road authorities, involved a large number of circum- 
stance: hich they ought to take into consideration and exercise their 
discre upon. All thisthe Corporation tied up. The Corporation 
of to could not bind the Corporation of 50 years hence as to 
what -ps they would take for effecting a desire to have tramways 
along ‘) « promenade, and what mileage rents ought to be paid. 


The ‘urther hearing was adjourned. ~ 


On tnesday Mr. H. Terrett, K.C., said that his clients had 
comm" cicated with the solicitors who acted for both Mr. Murphy 
and th tramway company, and they said that they had no instruc- 
tions ‘rom either of the parties in the matter, but that they would 


apply ‘o get instructions. He was also told that neither Mr. 
Murp!; nor the tramway company were prepared in any way to 
assist (.e Corporation or the plaintiff, and therefore he (counsel) 
did noi think they would consent to be represented. In these cir- 
cumsts..ces it was impossible to decide this case in the absence of 
these parties. 

Mr. \strury said that, having regard to an intimation from his 
Lordship that they must get the other two parties before the Court, 
he would ask his Lordship to amend the writ and statement of 
claim by joining the parties named and allow the case to stand 
over, vith liberty to apply as soon as it was ready for hearing. 


His Lordship granted the applicaiion. 








PARLIAMENTARY. 

The Board of Trade and Electrical Undertakings—Mr. H. 
Hopiose, M.P., has reported to the House of Commons in con- 
nection with Group 3 of Railway Bills, that his Committee has 
agreed to the following special report:—‘‘That the Committee 
have had their attention drawn to the fact that it is not 
the duty of any Government department to examine into and 
to report upon proposals for electrical undertakings however exten- 
sive and important. In view of the rapid development of such 
undertukings and the novel and possibly dangerous character of 
some of the proposals, the Committee consider it desirable that in 
future every Bill containing such proposals should be reported upon 
by the Board of Trade.” 


_ lunchester District Telephone Board.—It is understood that this 
Bill, which has been frequently mentioned in our columns, is to be 
withdrawn, 

Wistechapel and Bow Railway.—This Bill was before the Unop- 
osed Committee of the House of Commons on Wednesday last 
Week, and was ordered to be reported to the House. 

l way Biils—A Committee, consisting of Mr. Compton 
Rickett, Sir H. Bullard, Mr. Freeman Thomas and Mr. Claude 
Lowt! r, will consider the following Bills:—Croydon and District 
Electric Tramways, London United Tramways and North and South 
Shields Electric Railway. 

d m, Tilbury & Southend Railway Bill.—The Select Committee 

ft Ifouse of Commons, presided over by Mr. H. Hobhouse, for 
four days had this Bill under consideration. Various objects are 
sougit under the Bill. Clause 28 empowers the company at any 
"me to work any part of the line by electrical power, and to take 
and hold land at Little Ilford for the purpose of a generating station. 

'. LITTLER, K.C., who appeared for the promoters, said that while 

‘mpany asked for powers to enable them to use electricity as the 

‘tve power for the whole line, they only proposed to proceed 








tentatively with the exercise of those powers, and particularly they 
had in view their connection with the Metropolitan District Rail- 
way system by means of the Whitechapel & Bow line, which the 
company hoped to open in June. The District Railway would 
probably be worked by electricity within two years, and it was 
desirable to work the Whitechapel & Bow line in connection 
with it. 

All the opposition to the Bill was confined to matters apart from 
the electricity proposals, except in the case of Mr. Benning, who 
objected to the compulsory sale of the land on the western side of 
the River Roden, required for the erection of the generating station. 
The Committee found that the part of the Bill referring to 
electrical traction and the purchase of land for a generating station 


.was proved. 


North Metropolitan Tramways.—This Bill was before a Committee 
of the House of Commons, presided over by Mr. H. Hobhouse, on 
Thursday and Friday last week. The Bill is promoted to empower 
the company to work their line between Wood Green and Finsbury 
Park and from Finsbury Park to Edmonton in the County of Mid- 
dlesex, by electricity. 

Mr. Wheeler, K.C., and Mr. Munro were for the promoters, and 
Mr. Earle appeared for the Middlesex County Council. 

Mr. Wueexer, K.C., in opening the case, said there was no 
opposition to the preamble. * The lines for which they asked powers 
belonged to the company, although all those lines which were 
within the County of London were the property of the L.C.C., and 
were leased by that body to the company. The lines they now 
asked power to electrify were not in the County of London, but 
were in the County of Middlesex. When the Bill was in the House 
of Commons the question of an all-night service was raised, and it 
was urged that the Committee should make some inquiry into this. 
He might say that the company had run an all-night service, and 
had incurred a heavy loss, and he asked that the Committee should 
impose no such conditions upon the promoters. 

Replying to the CHarrman, Mr. WHEELER said the question of 
working cars by electric power within the County of London was a 
matter for the L.C.C. 

Mr. E. Hammon, manager of the Tramways Company, was called 
in support of the Bill, and said that if the Bill was passed, the lines 


* concerned were 84 miles in length. The local authorities through 


which the line ran were in favour of the tramways being electrified. 
With regard to the question of an all-night service, at no time had 
the cars paid for the cost of running. 

The Committee then found the preamble proved, and the 

CHAIRMAN said: We are not prepared to make any recommenda- 
tion to the House in regard to times of car service. We feel sure 
that the company in their own interest will do all that is reasonable 
for the benefit of the district they serve, and that the L.C.C. will 
look after the requirements of the public. 

Mr. WHEELER submitted a proposal which would enable the 
local authority of Wood Green, which had obtained from the Board 
of Trade a provisional order empowering it to supply electrical 
energy, to provide the electric traction which would be required 
under the Bill. He assured the Committee that the provisional 
order was nota bogus one, @nd it was hoped that in due course it 
would be confirmed by Parliament. 

The CHAIRMAN said the Middlesex Council, who were the road 
authorities, contemplated working their tramways in connection with 
the North Metropolitan Company, and would therefore use elec- 
tricity. Under these circumstances, the Committee could not agree 
to bring in another authority with a veto as to the supply of elec- 
tricity. If Wood Green wished to have this power, it should 
appear in the House of Lords when the Bill reached it and ask 
for it. 

The clauses having been adjusted, the Bill was ordered to be 
reported to the House for third reading. 

Manchester Corporation Tramways.—This: Bill came as an un- 
opposed measure before Earl Morley’s Committee of the House of 
Lords on Thursday last week. The Bill has already passed the 
House of Commons, and formal proof of the preamble having been 
given, it was ordered to be reported to the House of Lords for third 
reading. 

Cornwall Electric Power Bill.—This Bill came before Earl Morley’s 
Committee of the House of Lords on Unopposed Bills on Thursday 
last week, and was ordered to be reported to the House of Lords for 
third reading. 

Brighton and Rottingdean Seashore Electric Tramway.—This Bill 
came before Lord Morley’s Committee of the House of Lords on 
Unopposed Bills on Thursday last week, and formal proof of the 
preamble having been given, it was ordered to be reported to the 
House for third reading. ; 

Metropolitan Railway Bill.—The Corporation of London have 
withdrawn their opposition to this Bill. 

Middlesex County Council Tramways.—This Bill, which has passed 
the House of Commons, came on Tuesday before a Select Committee 
of the House of Lords, presided over by the Duke of Northumber- 
land. The promoters were represented by Lord R. Cecil, K.C., Mr. 
Moon, K.C., and Mr. Harper, whilst the petitioners against the Bill 
were the London United Tramways Company (represented by Mr. 
Balfour Browne, K.C., Mr. J. D. Fitzgerald, K.C., and Mr. Coward, 
K.C.), the Twickenham, Heston and Isleworth Urban District 
Council, the Chiswick Urban District Council, the Acton Urban 
District Council, the Hendon Urban District Council, and the 
Tottenham Urban District Council. The object of the Bill is to 
make the Couaty Council a local authority within the meaning of 
the Tramways Act, and when it was before the House of Commons 
Committee a clause was inserted making it clear that the powers of 
purchase with regard to tramways shall only be exercised with the 
consent in writing of the local authority of the district in which 
the tramways proposed to be purchased are situate, 
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Lord R. Corn, in opening the case, said the general nature of 
the proposal was that the County Council should, in certain circum- 
stances, and with certain safeguards, be allowed to purchase tram- 
ways in the county by agreement with local authorities. The 
growth of the population of Middlesex made it most important that 
travelling facilities of all kinds should be given for people going to 
and from London, and many schemes of tramways and light railways 
had been promoted going through tie districts of various local 
authorities. The County Council wished to be admitted as the 
general local authority within the county. 

Mr. Biawoop, M.P., and Sir AuEx. Brnniz gave evidence in 
support of the proposals of the Bill, and the Committee adjourned. 

Leicester Corporation Bill.—Opposition having been withdrawn, 
the Bill has accordingly been taken from the list for consideration by 
a Select Committee. The Bill empowers the Corporation to 
electrify the tramways taken over from the tramway company, and 
to construct additional lines. 

North and South Shields Electric Railway.—On Friday the Court 
of Referees of the House of Commons considered the application of 
the Cyclists’ Touring Club to be heard in opposition to the North 
and South Shields Electric Railway Bill. The ground for the 
application was that the proposed charge for the carriage of cycles 
on the railway which will connect North and South Shields was 
excessive. When the Bill was before the House of Lords Committee, 
the locus was disallowed, and the chairman decided to disallow the 
locus before the House of Commons Committee. 

London County Council (Tramways and Improvements) Bill.—On 
Friday the Court of Referees of the House of Commons considered 
applications for locus standi before the Committee inquiring into 
the above Bill with respect to the proposal to! run tramways along 
the Thames Embankment. Mr. Buenneruassett, K.C., appeared 
for the Corporation of the City of Westminster, and said that as the 
London County Council was the road authority for the Thames 
Embankment the consent of the Westminster local authority was 
not necessary. He contended, however, that since under the 
Local Government Act of 1889 there was a provision which would 
allow of the road being handed over to the local authority for 
repair and maintenance, he had a right to be heard. He also 
claimed a locus standi under Standing Order 34, which gave the 
right to those local authorities likely to be injuriously affected by a 
private Bill. The CHartrman decided to disallow the Jocus of 
all petitioners who were not owners, lessees or occupiers, and 
left the Committee to decide who should be heard. 

London County Council (General Powers) Bill.—After eight days’ 
examination, the Select Committee of the House of Commons, pre- 
sided over by Mr. F'. Cawley, has passed the preamble of the London 
County Council (General Powers) Bill. The Bill contained a clause 
empowering the Metropolitan Borough Council of Camberwell to 
acquire a site compulsorily for an electricity generating station, but 
this clause was not proceeded with, as the Borough Council did not 
wish to go further in the matter. The clause enabling local autho- 
rities to borrow and expend money for the purpose of wiring and 
fitting consumers’ premises for electric lighting was struck out. 

Wigan Corporation Tramways.—This Bill was down for con- 
sideration by Lord Pirbright’s Committee of the House of Lords on 
Friday, but as it was intimated that the opposition had been with- 
drawn, the Bill was referred to the Unopposed Committee. 

Birmingham and Midland Tramways.—This Bill should have come 
before Lord Glenesk’s Committee of the House of Lords on Friday 
last, but there was no appearance of the parties, and presumably 
opposition is withdrawn. The Bill authorises the Birmingham and 
Midland Tramways Company to construct additional tramways, and 
to use mechanical power upon their tramways. 

Devonport Tramways.—The omnibus Bill of the Devonport Cor- 
poration came before a Select Committee of the House of Lords, 
presided over by Lord Glenesk, on Friday. An arrangement having 
been come to with the only opponent, the Committee declared the 
preamble proved and adjusted the clauses. 





Eleciric Lighting Provisional Orders Bill (No. 6).—This Bill, which 
originated in the House of Lords, and confirms certain provisional 
orders granted by the Board of Trade, passed through its first stage 
on Tuesday. It deals with the following districts :— 

Ardsley.— Order granted to the Urban District Council of Ardsley 
East and West, in the West Riding of Yorkshire. 

Barton Regis.—Order granted to the Barton Regis R.D.C. 

Blayton.—Order granted to the Blayton U.D.C., who may transfer 
the order within one year to the County of Durham Electrical 
Power Distribution Company, Limited. 

Chester-le-Street.—Order granted in respect of the township of 
Chester-le-Street to the County of Durham Electrical Power Dis- 
tribution Company, Limited. 

Church Stretton.—Order granted to the Church Stretton Land 
Company, Limited, of 18, Adam Street, Strand, W.C. 

Lees.— Order granted to the U.D.C. Power is given to transfer 
the order to any local authority authorised to supply electricity in 
any district adjacent. 

Lower Bebington.—Order granted to the Urban District Council 
of Lower Bebington, in the county of Chester. 

Newburn.— Order granted to the Newcastle and District Electric 
Lighting Company. 

Seghill, Earsdon, and Tynemouth.—Order granted to the Northern 
Counties Electricity Supply Company, Limited, in respect of the 
urban districts of Seghill and Earsdon, and so much of the rural 
district of Tynemouth as is included in the parishes and townships 
of West Hartford, East Hartford, Bebside, Harton, Seaton, 
Delawel, and Bunadon, in the county of Northumberland. 
Stanley.—Order granted to the U.D.C, of Stanley. 





Electric Lighting Provisional Order Bill (No. 5).—The Electriy 
Lighting Provisional Order Bill (No. 5) passed the Examiners jy 
the House of Lords on Tuesday. The Act confirms provisiong ’ 
orders granted by the Board of Trade in respect of the following - 
districts :— 

Carnoustic.—Order granted to the Electric Supply Corporation, 
Limited. 

Dumbarton.—Order granted to the Provost, magistrates ang 
councillors of the burgh of Dumbarton. 

Glasgow (Kinning Park).—Order granted to the Corporation of 
Glasgow. - 

Govan.—Extension Order granted to the Govan Council. 

Nairn.—Order granted to the local authority. 

St. Andrews.—An order granted in respect of the Royal Burgh of 
St. Andrews, in the County of Fife, to the Electric Supply Corpora. 
tion, Limited, Salisbury House, London. 
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THE above Bill was before a Select Committee of the House of 
Commons, presided over by Mr. Cawley, on Wednesday, Thursday and 
Friday last week. Mr. J. D. Fitzgerald, K.C., Mr. Freeman, K.C., Mr, 
E. H. Lloyd and Mr. Scott, appeared for the County Council, and 
the opponents to the Bill were the Council of the City of West. 
minster, the Metropolitan Electric Supply Company, the London 
Electric Supply Corporation, the Kensington and Knightsbridge 
Electric Light Company, the Notting Hill Electric Supply Com- 
pany, the City of London Electric Light Company, the Central 
Supply Company, and the Westminster Electric Supply Company, 
Mr. FirzaerRacp, K.C., who appeared for the County Council, said 
the Bill was promoted with the main object of removing certain 
difficulties that had arisen in the way of allowing local authorities 
the exercise of powers of purchase over electric lighting under. 
takings. Under the Electric Lighting Act of 1882, undertakings 
were purchaseable at the expiration of 21 years from the coming in 
force of the order authorising thefundertaking. This, however, was 
found to be too short a period to induce the public to, invest, and 
accordingly, by an amended Act of 1888, the period was increased 
to 42 years, and in other respects the terms of purchase were made 
rather more favourable to companies. A provision was, however, 
inserted at the same time to the effect that the granting of an 
order in any locality should not prevent the granting of another 
order for the same district, and in this way Parliament recognised 
the principle of free competition. At that time the development 
of the use of electrical energy to the extent it had now grown was 
not contemplated, and the idea undoubtedly was that a company 
getting an order would erect a generating station in the district it 
was authorised to supply, so that at the end of the terms the local 
authority would be able to buy out a complete undertaking, 
While that state of affairs still obtained largely throughout 
England, in London the position had changed, and they now found 
that large companies had obtained crdersoveranumberof districts, and 
supplied those districts with electric energy from one large generating 
station. A case in point was that of the London Electric Supply 
Corporation, which had erected a large generating station at Dept- 
ford for the supply of the districts of Deptford, Camberwell, Dulwich, 
Greenwich, Southwark, Lambeth, Westminster and Chelsea. The 
Committee would see at once the position of affairs. At the end of 
the period each of these local authorities could purchase-the under- 
taking within its area, but, with the exception of Deptford, none of 
them would have a generating station, and in the case of Deptford 
the generating station would probably be too large for the require- 
ments. The way in which the County Council proposed to remove 
that difficulty was set forth in Clause 3 of the Bill, viz., “‘ Where, 
under any Act, whether passed before or after the passing of this 
Act, a company has power to establish a generating station and 
supply electrical energy generated at such station to any authorised 
undertakers for distribution, but such company has not the power 
to supply to persons other than authorised undertakers, then the 
undertaking of such company shall be subject to purchase, as if the 
same were an undertaking under the Electric Lighting Acts, 1882 
and 1888; and the undertaking shall include any stations and lands 
of the company used wholly or in part for the purpose of their 
undertaking, whether within or without the County.” If the supply 
of an undertaking was confined to one district the power of purchase 
would be exercised by the local authority of the district or by the 
County Council with the consent of that authority. If the under- 
takers were supplying more than one district, the power of purchase 
might be exercised by the local authorities acting in combination, 
or by the Council. The power of purchase might be exercised under 
Clause 5 of the Bill by a combination of: local authorities or by 4 
majority when these were more than two in number, when authorised 
by resolution under the Electric Lighting Act, 1882. If the local 
authorities failed to pass such a resolution and comply with the 
conditions laid down, it would be lawful for, but not obligatory upon, 
the Council, with the consent of all such local authorities, or a majority, 
to exercise the power of purchase. The effect of this would be that 
if the districts did not wish to combine, and if the majority wished, 
the County Council might exercise the power of purchase for them. 
The London County Council could not, however, do anything with- 
out the consent of the majority of the local authorities. Under 
Clause 7 of the Bill, the County Council could be invested with 
power to supply electrical energy in bulk to any authorised local 
authority on arranged terms. Other clauses gave power to local 
authorities or the Council to purchase by agreement at an earlier 
period than. was specified in the Electric Lighting Act, 1888, and 
power to carry on an undertaking or transfer the business to any 
local authority within the area of supply. Petitions against the Bill 
had been presented by nearly all the Electric Lighting Companies 
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who objected to their undertakings being purchased before the 
dates mentioned in the Acts. Of the local authorities, all were in 
favour, with the exception of the City of Westminster, and he 
thought their objection was based on a misunderstanding. A con- 
ference of local authorities was held in 1901, when resolutions were 
passed in favour of the Bill. 

Mr. G. H. Raprorp, chairman of the Parliamentary Committee 
of the London County Couucil, gave evidence to the effect that the 
Bill was promoted at the request of the local authorities, and it 
conferred no power on the County Council except those mentioned 
by Mr. Fitzgerald. They only wished to be able to supply elec- 
tricity in bulk to local authorities. 

Mr.  eeein town clerk of Woolwich, was called in support of 
the Bill. 

Mr. Gunyon, one of the County Council’s engineers, said the 
Chelsea, South London, Brompton and Kensington, and the 
Lewisham and Woolwich Companies could not be directly affected 
by the Bill, but indirectly the Westminster, St. James’s and Pall 
Mall, the Notting Hill, and the Kensington and Knightsbridge 
Companies would be affected. The Bill would directly affect the 
Metropolitan Company, the Charing Cross and Strand, City of 
London, County of London and Brush, Crystal Palace and District, 
Blackheath and Greenwich Companies, and the London Electric 
Supply Corporation. The companies chiefly objected to clause 7 
of the Bill, but under that clause the County Council would be only 
authorised on acquiring any generating station to supply energy in 
bulk to local authorities. With regard to the objection to the 
earlier date of purchase that could only be done by agreement with 
the companies. 

In cross-examination, WITNESS said he supposed that if there 
were two competing companies in an area, and one was purchased by 
the County Council, the other would be subjected to rate-aided 
competition. 5 

Mr. FreEmayN, K.C., said he was quite prepared on behalf of the 
County Council to make it that both the companies should be 
purchased together. If the Central Electric Supply Company’s 
venerating station was purchased, the two companies supplied by it 
would be purchased aiso. 

Mr. BLENNERHASSETT pointed out that Mr. Lough on the second 
reading of the Bill in the House of Commons gave an undertaking 
that the majority clause should be abandoned. 

After the Committee had conferred together in private, the 
CHAIRMAN said the Committee had come to the conclusion that they 
would not allow the majority clause. At the same time they were 
of opinion that some provision should be made in the Bill to guard 
against the possibility of a very small district, either in regard to 
population or rateable value, preventing by its objection a desirable 
combination of local authorities for the purchase of an electrical 
undertaking. Bo hs 

Other evidence having been called in favour of the Bill, the Com- 
mittee adjourned. 


On the resumption of the hearing, Mr. BLENNERHASSETT, 
K.C., who appeared for the Corporation of the City of 
Westminster, addressed the Committee, and pointed out that 
no fewer than seven different companies were supplying within 
the area of Westminster, and several of these supplied but a small 
portion of the area, although they were big suppliers in other areas. 
The result of the passing of the Bill would therefore practically 
mean to compel the Corporation to purchase the portions of all 
these undertakings in Westminster. 

Other counsel having addressed the Committee, the CHAIRMAN, 
after a private consultation, declared the preamble not proved. 





Lorp WINpDsoR’s TUBE COMMITTEE. 


On the reassembling of the Committee on Tuesday last week, Mr. 
LirrtEr, K.C., for the Brompton and Piccadilly Circus (New Lines) 
Bill, said that his clients were prepared to submit to the Board of 
Trade the question of the arrangements at the stations and as to the 
method by which the trains should be worked. 

Mr. Perks, M.P., the chairman of the District Railway Company, 
examined by Mr. Lirrer, said that the present Bill was authorised 
in 1897, but at that date the capital could not be found on reason- 
ableterms. That applied at that time to all tube railways. The 
following year some of the original promoters of the line approached 
him to see whether the District Railway Company would afford any 
tinancial aid. Asa result of discussions, he advised the District 
Railway Company to buy over the rights of the promoters, and to 
raise the capital and build the line themselves. ‘They accordingly 
obtained Parliamentary powers to subscribe £200,000 to the line, 
aud a new board of directors was appointed. About the same time 
they had to face seriously the question of applying electricity to 
tLe District Railway. At the time the estimated cost of electrify- 
iug the line was £1,250,000, bnt that bad since been enlarged. 
As the company could not raise the money itself, they 
entered into an arrangement with a group of investors, who 
agreed to find the necessary capital. For their part 
in the transaction they were to receive 5 per cent. on the outlay and 
the balance in ordinary shares of the District Railway, with a small 
proportion of debentures. A company had been formed in con- 
nection with that matter, and with the tube schemes now before 
Parliament, with a subscribed capital of 5 millions, of which 
£1,850,000 had already been paid up. There was no doubt that 
as further money was required, it would be at once forthcoming, 
He believed t at in about a year and a half the District Railway 
from Hammersmith to the City would bé electrified. Coming to 
the proposals of the present Bill, Wrirness said that they had 
endeavoured to carry out the recommendation of the Joint Com- 


mittee in such a way as to give accommodation to populous districts, 
and yet to avoid a waste of capital. It was with that object they 
bad promoted two connecting lines. They had previously pur- 
chased the undertaking of the Great Northern and Strand Railway, 
and they h.d agreed to commence the construction of the line 
immediately. To connect that line with the Brompton and 
Piccadilly, ttey had decided on a junction line from Piccadilly 
Circus, running under Leicester Square, and going up Long Acre 
and Queen Street, and on to Holborn under the new street of the 
London County Council. That would provide for a through service 
from Finsbury Park and Wood Green in the north, right away to 
Kensington and Earl’s Court in the west. The estimated expenditure 
on that piece of railway for works and land was £409,000. From 
Holborn they would come down to the new crescent in the Strand, 
where there would bea station. That piece it was proposed to work 
asa shuttle line. It had been their intention to connect there with 
Temple Station of the District, but the piece of line had been aban- 
doned in deference to the opposition of the Duke of Norfolk and 
the London County Council. In order to give another route to the 
City from Hammersmith, Earl’s Court and South Kensington, they 
were proposing a junction line from Piccadilly Circus down to 
Charing Cross, where it would connect with the District Railway. 
The estimated cost of that piece of line was £392,400. 

By the Cuarrman: They would construct their junction at 
Piccadilly Circus in such a way that they would be able to run 
either 'o Finsbury Park or to Charing Cross or the Mansion House, 
or to both. It would be a confluent junction. 

Mr. Lirttzr: We are prepared to leave it to the Board of Trade 
to say how that junction shall be worked. : 

Continuing, Witness said that at Brompton Road, just by 
Cromwell Road, there ran off the Fulham line, which passed 
through one of the most crowded parts of West London. The line 
came up again alongside the District at Fulham. They had thus 
another exchange from Piccadilly with the system of the District 
Railway. The cost of this line from South Kensington to Fulham 
was estimated at £837,000. The estimate for the work between Earl’s 
Court and South Kensington was £350,000, forthe South Kensington 
junctions £186,000, and for the South Kensington to Piccadilly 
Circus £743,000. The elecvrical equipment was put at £460,000; 
Parliamentary, law, and engineering expenses, £329,700, and 
interest during construction. The total estimated expenditure was 
£3,827,500, with a balance of £305,500, making up the capital of 
the Brompton and Piccadilly Circus of £4,133,000, to cover financial 
expenses and other contingencies. Tne London United Tramways 
competed with most of their District stations on the western 
branch, from Hammersmith to Ealing and from Hammersmith to 
Hounslow and Richmond. They would have stations at Sloane 
Street, Hyde Park Corner, Albemarle Street, Piccadilly Circus, 
Leicester Square, Charing Cross, Ludgate Hill, Mansion House and 
Monument, and the combined railways would open new stations at 
the Strand, Oxford Street, Tottenham Court Road, Euston Road, 
Euston Station, Golder’s Green, Brompton, Knightsbridge, Hyde 
Park Corner, Down Street, Russell Square, King’s Cross, Caledonian 
Road, Holloway, Finsbury Park, Bishop’s Road (Paddington), 
Camden Road, Kentish Town, Archway Tavern, Chalk Farm, 
Hampstead, Dover Street, Piccadilly Circus, Cranbourne Street, 
Leicester Square, Edgware Road, Lisson Grove, Oxford 
Circus, Waterloo, Charing Cross, and the Elephant and 
Castle. When the District Railway was converted into an 
electrically-worked undertaking, there would be 12 trains per hour 
from Earl’s Court to the City, and 12 trains back, six from 
Ealing, six from Hounslow, and six from Richmond, all of 
which would converge and pass through Hammersmith. The 
Metropolitan Railway proposed to run a five minutes’ service from 
Wimbledon and Putney. Some of the trains would run to High 
Street, Kensington, and others to the City. It was also proposed 
to run a two minutes’ service from Earl’s Court to Piccadilly Circus, 
and from there, either a two or four minutes’ service to Finsbury 
Park, and a similar service vid Charing Cross to the Mansion 
House. From Parson’s Green on the Fulham line to South 
Kensington, there would be a four minutes’ service. An all-night 
service would be run probably every 15 minutes on the deep level, 
and the Brompton, Piccadilly, and Great Northern and Strand line 
to accommodate those employed at Covent Garden, and in the 
newspaper Offices in the Strand and Fleet Street. The total capital 
required for building and equipping the Brompton—Piccadilly 
railways, and the Great Northern and Strand railways, including 
the sections of the District Railway deep level from Earl’s Court to 
South Kensington, and from Charing Cross to Mansion House, was 
£7,733,000. Mr. Yerkes and his friends had acquired the Charing 
Cross, Euston and Hampstead Railway, the Baker Street and 
Waterloo Railway, the Great Northern and Strand Railway, and 
the Brompton and Piccadilly Circus Railway. 

Cross-examined, Mr. Perks said he had never approached Mr. 
Clinton Dawkins either on the question of finance or combination. He 
did not think it would be fair to put the “ Bank of England ” clause 
upon them in connection with the proposed railway, but he thought 
there was a good deal to be said for a clause limiting their liability, 
say, to three years, in regard to compensation for injury through 
the working of the railway. 

Mr. C. T. Yerkes said he was chairman of the Metropolitan 
District Electric Traction Company. He generally corroborated the 
evidence of Mr. Perks as to the financial arrangements for con- 
structing the group of railways which the company had made itself 
responsible for. It was proposed to have trains of seven carriages, 
each of which would seat 48 passengers. There would be motor 
carriages at each end of the train, and one in the centre. The 
others would be trailers. Asto an 11 ft. 6 in. tunnel, he was con- 
vinced that a tunnel of that diameter would be perfectly safe, and 
could be easily worked. However, should the Committee come to 
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the conclusion that a 13 ft. 6 in. tunnel was preferable, they were 
perfectly ready to accept such a decision. They had arranged a 
system of ventilation, by which theair would be changed in the tunnels 
every 45 minutes. In the tubes the speed of the trains would be 
about 15 miles an hour, but on the District lines they would be able 
to increase it to 16 miles per hour. It was nota fact that the contracts 
for the plant und works would go to America; on the contrary, they 
would get everything they possibly could made in England. The 
only reason why any machinery had been ordered in America was 
that at the moment they could not obtain what they required in this 
country. 

On resuming on Wednesday, April 30th, the CHarrMaN announced 
that, for reasons of a distressing kind, Lord Knutsford was unable to 
be present. He was glad, however, to say Lord Knutsford had con- 
sented to remain on the Committee. 

After some conversation with reference to the filled-up Bill show- 
ing what was really the intention of the Piccadilly & City Company 
and the other companies which had amalgamated, 

Mr. YERKES resumed his evidence, and, in cross-examination by 
Mr. Batrour Browne, suid the Fulham line and the deep level 
line from South Kensington to Charing Cross would be worked as a 
shuttle service unless the Board of Trade permitted them to make 
aconfluent junction. He could not give off-hand the total capital 
for the whole of the enterprise of the Brompton and Piccadilly 
Circus and Metropolitan District Railway combination, but the 
electric equipment part would be less than £1,000,000. 

Mr. Browne: It is from £15,500,000 to £16,000,000. 

Witness said he would take it that the total capital commitment 
of the District Railway Company in respect of the lines owned, 
jointly owned and leased by them was £12,000,000, and that the 
cost of the line from Finsbury Park to Earl’s Court, and also the 
junctions in the present Bill, was between £15,500,000 and 
£16,000,000, and to pay 4 per cent. on the total of £28,000,400 
would require £1,120,000 a year. To do that, if they worked at 
50 per cent., they would require a gross receipt of £2,240,000. 

Mr. Brownz pointed out that taking a charge of 2d. per passenger, 
it would mean that the companies would have to carry 270,000,000 
passengers a year. 

Witness said he was convinced that there would be sufficient 
traffic to make the railways remunerative. 

In answer to Mr. Cowarp, Witness said there would be three 
shuttle services on their lines, two being from Holborn to the 
Strand, and one from Parson’s Green to South Kensington. He did 
not think there would be any difficulty about passengers changing. 

Mr. BreRETON, the engineer for the Fulham line, stated that the 
estimate for the land and works of the Fulham line was £826,875. 
The line commenced with a junction of the authorised line of the 
Brompton and Piccadilly Circus Company at South Kensington, and 
went under the Fulham Road to the Parson’s Green Station of the 
District Railway. There would be eight stations, and the line was 
2 miles 3 furlongs in length. 

In answer to questions, WiTngss said the reason this line was not 
proceeded with last session was for financial reasons. The King’s 
Road Railway was a rival scheme to this, but he thought there 
wonld not be sufficient traffic for both railways. He estimated the 
cost of 9n 11 ft. 6 in. tube at £40 a yard and a 13 ft. 6 in. tube at 
£48 a yard. 

Sir H. Owen, formerly Permanent Secretary of the Local 
Government Board, gave evidence in favour of the proposed com- 
munication between the Brompton and Piccadilly line and the 
Metropolitan District Railway. 

Sir J. SztumpeEr, C.E., the engineer of the Brompton and Picca- 
dilly Circus Railway, described the various Acts of the company, 
and said the present Bill asked for further extensions of time for 
the acquisition of land and the completion of authorised works. 

In cross-examination as to the danger of the proposed 34-chain 
curve, Witness thoug.it there would be no danger, but he adopted 
it from geographical necessity and not from choice. 

The Committee adjourned. 


On resuming on Friday of last week, the engineer of the authorised 
Brompton & Piccadilly Circus Railway, Sir JamEs SzLUMPER, was 
recalled and cross-examined chiefly with regard to the proposal to 
increase the 34-chain curve in the neighbourhood of the approach to 
the station at Charing Cross to a 44-chain curve. The witness said 
he did not regard such a curve as a source of danger. It would be 
necessary for the trains to slacken speed in takiug the curve, because 
of the approach to the station. Their limits of deviation would 
allow them to go as near as 8 ft. to the Baker Street & Waterloo 
Railway in Northumberland Avenue, but he was willing to be 
bound not to go nearer that railway than he possibly could. The 
outside work of the tunnel of the Picc:dilly line, as at present laid 
out, was 27 ft. away from the wall of St. George’s Hospital. They 
would go further away than that if it was found possible. 

By Mr. Lrrrtzr, K.C.: The 44-chain curve would take the line 
under the office of the Peninsular and Oriental Steam Navigation 
Company, in Northumberland Avenue, but only for a short distance. 
It could not make any possible difference to that company. There 
was a gradient just before the curve was reached, although the 
curve itself was on the dead level. 

Mr. BatFrour Browne, K.C., banded in to the Committee a filled- 
up Bill-and estimates showing exactly what the City and Piccadilly 
aud the combined lines relied on, and what they had a andoned. 
He also handed in a copy of the agreements showing the proposed 
through fares. 

It was agreed that the cross-examination on the amended estimates 
and the agreements should be postponed until the parties concerned 
had had an opportunity of studying them. 

Sir Avex. Rrynte gave evidence in favour of the proposed ex- 





tension of the Brompton and Piccadilly Railway eastwards to join 
the Great Northern and Strand line near the Holborn end of the 
new thoroughfare of the London County Council, and in his opinion 
it fulfilled the requirement that tube railways should facilitate 
communication between the centre partsof London and the suburbs, 
and thus help to relieve the congestion that now existed in the 
centre. He should say that the present proposal was the best that 
had yet been suggested for dealing with the question of London’s 
suburban traffic. The North-East London line would be a great 
boon to the public. There only remained one link in the system to 
be authorised to complete it—the extension from Piccadilly Circus 
to join up with the Great Northern and Strand at Holborn. That 
was under a mile in length, and would only cost £800,000. The 
authorised expenditure vf £23,060,000 would still remain. In the 
main, the through route from Hammersmith to Piccadilly was a 
good one, but a better one might have been chosen if the District 
Railway had not been in existence. When he gave evidence last 
year he did not see any possibility of the amalgamation which had 
been come to between the Great Northern and Strand and the 
Brompton and Piccadilly Railways and the extension of the last- 
named line to Charing Cross and Holborn. Those amalgamations 
and extensions had put a totally different complexion on the 
matter. 

Mr. Cuapman said he was chief electrical engineer to the District 
Railway and also to the present group of tube railways. He had 
had 27 years’ experience of the operation of electric railways in 
America, and he estimated the cost of the equipment of the seven 
miles of lines proposed under the Bill would be £460,600. That 
included £237,000 for the necessary rolling stock. The generating 
station was to be at Lot’s Road, Fulham. It was proposed to:work 
the line on the modified multiple system. The signals would be 
worked by compressed air governed by-electricity, and the bl« ck 
system would be used. When the line was worked by electricity, 
they expected to make the complete round trip in 50 minutes, as 
against the 80 minutes it now took. It would be quite possible tu 
run at a speed of 20 miles an hour with stations at intervals of a 
mile; but as their stations were at much shorter intervals, they 
would have to keep the speed to within 16 miles an hour. There 
was no reason why a one minute service should not be maintained. 

Mr. Hayes FisHER, M.P., having given evidence in favour of the 
proposed extension to Fulham, Sir Henry Oak ey spoke as to the 
great convenience which the proposed line would be for passengers 
on the Great Northern Railway arriving at King’s Cr.ss.. At 
present he said there was no connection between the Great Northern 
King’s Cross terminus and the western and central parts of London, 
but they had obtained one by their arrangement with the 
Brompton and Piccadilly Company, who had taken overthe Great 
Northern and Strand Railway. ; 

Evidence having been tendered by Mr. C. PEaRsoN, a surveyor, 
as to the estimated cost of the land required for the purposes of the 
extensions, the Committee adjourned. 





Lorp RIBBLESDALE'’s COMMITTEE ON TuBE RalILways 


On Thursday last week a House of Lords Committee, presided over 
by Lord Ribblesdale, commenced the consideration of a second 
group of tube railway Bills. The Bills comprised-in the group are 
the following :—Charing Cross, Euston & Hampstead Railway 
(No. 1), Charing Cross, Euston & Hampstead Railway (No. 2), 
Charing Cross, Euston & Hampstead Railway (No. 3), Islington aud 
Euston Railway, City & Crystal Palace Railway, Edgware and 
Hampsiead Railway, Great Northern & City Railway, North-West 
London Railway, Great Northern & Strand Railway, Baker Street 
and Waterloo Railway. It was decided to first of all take 
the three Bills dealiug with the route from Chariug Cross to 
Hampstead. 

Mr. Lirruer, K.C., who appeared for the promoters, explained 
that the idea of having these tube sailways to the Hampstead 
district was due to the very large population which had sprung up 
in the northern and north-west suourbs of London. : The Charing 
Cross, Euston & Hampstead Jine was authori-ed in 1893, and an 
extension of time had since been granted. With the openi g of 
the Central London line came an eutirely new era. The immense 
succcss of that line came as a great surprise, and raised the hopes of 
supporters of the Charing Cross & Hampstead line. It then came 
about that Mr. Yerkes conceived the idea that there was an immense 
prospect for the success of electricity as a meaus of traction on rail- 
waysin ornear Loudon. Theschemes which hecontemplated, including 
this Hampstead line, had a capital of 5 millions. In the present 
Bill an extension was proposed from an interchange staticn to High- 
gate Hill, where the lu e would join the now authorised light rail- 
way of the County Council of Middlesex. Tuen, in view of the 
rapidly increasing population north of Hampstead towards Hendon, 
it was proposed to extend communication to Golder’s Hill, again 
coupling with the County of Middlesex tramway system. ‘lhe pro- 
moters placed themselves 1m the hands of the Board of Trace as to 
the size of the tubes, but would prefer tubes of 13 ft. The station 
at Charing Cross would be in’ Adelaide Street, at the back of St. 
Martin’s Church, with a subway into the South Kastern Railway 
terminus. The Edgware extension was not part of this scheme, but 
the promoters of that line, too, desired to pass under Hampstead 
Heath. The routes varied slightly, but ran in the same direction, 
and the promoters would be prepared to accept the decision of the 
Committee as between the two youtes, but it was a sine gud non 
that the promoters of the present Bill should have control of the 
tubes from end to end. At Euston Square there might be a subway 
commuuicatiug with Gower Street Station. At Kentish Town there 
would be an interchange of traffic with the Midland Railway, and 
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at King’s) Cross communication, would be-.secured -with the 
Central London Railway, anid, thé London- United Tramway 
system at Uxbridge Road. There was no petition attacking directly 
the area-proposed to be supplied: © 
The promoters had power under various Acts to raise for No. 1 line 
£1,800,000 by shares and £600,000 by debentures; for No. 2 line 
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e. convenience was admitted. 


£450,000 by shares and £150,000 by debentures ; and for No. 3 line 
£300,000 by shares and £100,000 by debentures. 

Replying to the CuatrMan, Mr. Lirruer said there was a distinct 
undertaking, and whenever money was wanted a proportionate 
amount of shares would be taken. They had five millions provided 


for the. proposed schemes. 


Turning to petitions against the Bill, 


he contended that as the line would pass 260 ft. below the surface 
in London clay at the top of Hampstead Hill, there could not pos- 
sibly be any injury caused by vibration to Lord Iveagh’s property 
there. The results.of inquiry and experiment by Lord Rayleigh’s 
Committee and from experience in Chicago, had led to the adoption 
of a plan whereby a.certain number of the cars would be motor cars, 
and the use of a heavy springless engine would be avoided, so that 
it was anticipated. that with a deeper permanent way there would 


be no vibration. 


There was a petition from the Hampstead Heath 


Protection Society;:which objected to the passage under the Heath. 
The surface of the Heath would not be interfered with in any way, 
and the authority: that took care of the public interest in that open 
space had raised no objection to this part of the proposal. The 
Mayor and Corporation of Hampstead were in favour of the Bill, 
aud he challenged the right of this self-constituted society to a locus 


standi. 


The Committee decided not to allow a locus to the society. 

Mr. \V. R. GauBrairH, C.E., then gave the engineering details of 
the proposals, and expressed the opinion that Lord Iveagh’s pro- 
perty and Messrs. Shoclbred’s premises would in no way suffer 
injury, and he supported this opinion by reference to the results of 
the construction of the Waterloo and Baker Street line. 

Local evidence having been given, 

Mr. Perks, M.P., chairman of the District Railway, and Mr. C. 
YERKES gave evidence in support of the statements as to the 
financial stability of the proposals. 

It was then announced that an arrangement had practically been 
arrived at with the promoters of the Hampstead and Edgware line, 
by which an end-on junction at Golder’s Hill would be constructed. 

The Committee adjourned. 


At the sitting on Friday, further progress was made with the 


Charing Cross, Euston and Hampstead Railways Bills. 


It was 


stated that on behalf of the Hampstead and Edgware line that a 
satisfactory arrangement had been come to for an end-on junction 
with the Charing Cross line. 

Considerable evidence.was received in opposition to the Bill on 
the part of frontagers. 

The CHAIRMAN said he took it that the whole question of 
fruutagers along any line of tube railway was raised by the question, 
aud he understood the points at issue -were the nearness of the 
frontage to the line,: the depth of the tunnel and possible inter- 
ference with foundations. 

Mr. GaLBraitH, the engineer of the line, was recalled, and said 
that when the line was once made structural injury was not caused 


ty vibration, 


With regard to a protective clause of a uniform 


character, he feared with so many: frontagers a vibration clause 
might lead litigious persons to make unfounded claims. 

Lord Robert CEcrL urged that in the case of one of the peti- 
tioners, Messrs. Shoolbred, a protective clause should be inserted 
in the Bill, for their property was built on a foundation of water- 


logged gravel. 


Mr. Freeman, K.C., submitted that there was no ground for a 


protective clause. 


After deliberating in private, the Committee declared the 
preamble of the three Bills proved, and the CHatrman said they 
were not prepared to impose special clauses on the promoters. 

The Edgware and Hampstead Railway Bill was next considered. 
The proposals contained in the Bill are the construction of a rail- 
Way, partly underground from Edgware to Hampstead. The first 
line is 4 miles 4 furlongs and 3 chains in length, commencing in 
Edgware, near the entrance of Edgware station and terminating in 
Hendon, and a second railway continues the line from Hendon to 


Hampstead. 


Mr. Davinson, the engineer for the line, gave evidence in support 
of the Bill, and stated that the railway would be worked in con- 
hection with the Charing Cross, Euston and Hampstead Railway. 

The Committee declared the preamble of the Bill proved. 

Replying to Mr. Ram, the CHarrman said the Committee would 
not give any binding undertaking with respect to vibration until all 
the Bills had been heard. Su: 


Mr. Fuieman then opened the.case for the Islington and Euston» 


Railway Company. He said the proposal was for a short extension 
from the Angel, at Islington, under Pentonville Road, passing 
King 8 Cross to Euston Square. Originally, the Bill was introduced 
n the name of a separate company. The City and South London 


line originally passed from the City to South London. 


It was the 


pioneer of these tube railwayr, and a small line, with a recently 
pustructed extension to the Angel, Islington. After the Central 
01 don line had proved a financial success, and the Islington ex- 
©. Sion had been completed, the City and South London Company 


«lt they 


hat 
Ompanies, 





‘y were in a position to undertake this additional extension 
bf 1 mile 5 furlongs. 


It was only a short line, but important, in 


1t provided connection between several of the great railway 
The line would have the ordinary idouble tubes, and 
ould be subject to the ordinary conditions. The diameter of the 
ibes would ‘be 11 ft. 6 in., with enlargements at the station. 
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The line would be worked by electrical power subject to the 
requirements of the Board of Trade. The limit of time for works 
was five years. It was proposed to charge a uniform rate of 2d.a 
mile, with a clause to secure that workmen’s trains should be run 
night and morning at a return fare of 1d. The capital to be raised 
was £420,000 by the issue of ordinary and preference shares, and the 
borrowing powers proposed were for £140,000. The estimate for 
works was £387,683, leaving a sum of less than £30,000 for contin- 
gencies. They were an established company, with good credit, and 
this margin was sufficient. The total length of the company’s 
existing line was 6} miles. The company had always paid 5 per 
cent, on their preference stock, and on December 31st they paid 
2 per cent. on ordinary stock. The ‘total share stock of 
the company amounted to £2,598,000. ‘The line would be 
109 ft. below the surface at the Angel, rising at easy 
gradients to 70 ft. near Euston, all in London clay. A footway 
would provide safe exit for passengers in the event of a train 
breaking down. Each train would consist of a locomotive and four 
cars, the whole not exceeding 40 tons in weight, the engine weigh- 
ing 134 tons. It was proposed to run a 24 minutes’ service during 
the busier hours. The only opposition to it came from the 
Metropolitan Railway Company and the L.C.C., and the petition 
of the latter was in favour of a more stringent clause with regard 
to workmen’s trains, and that was a matter for discussion on 
clauses. The Metropolitan Railway Company feared the competition 
of the traffic between King’s Cross. 

Mr. J. Harrison, manager of the North-Western Railway Com- 
pany, contended that the proposed line was a natural extension of 
the City and South London system, and would tend to develop 
traffic on the North-Western Railway, and he saw no practical 
difficulty in the way of conveyance of passengers and their luggage 
with facilities equal to those afforded by the Metropolitan Railway. 

Mr. W. Forszs, of the London, Brighton and South Coast 
Railway, pointed out the necessity for facilities for passengers to 
their London Bridge station getting to the northern termini; 
22 million passengers were conveyed annually to and from that 
station. 

Other evidence as to the necessity of the line having been called, 
the Committee adjourned. 


On Monday the Committee proceeded to consider and adjust the 
clauses of the Charing Cross, Euston and Hampstead Railway Bill. 
Some discussion took place regarding the question of vibration, and, 
in view of the fact that this matter would also come before Lord 
Windsor’s Committee, it was agreed to allow the matter to stand 
over. 

The CHartrMaNn said that in all likelihood a model clause would 
be prepared for protection in the case of those likely to be affected 
by vibration, which would be inserted in all tube railway Bills. 

A great deal of discussion took place over the proposals of the 
London County Council, but amongst the clauses the Committee 
accepted was one to the effect that the powers granted under the 
Act should lapse if the company did not within 12 months from 
the passing of the Act obtain a certificate from the Board of Trade 
that they had made a bond fide commencement with the undertak- 
ing. The Committee refused to alter the law with regard to limit- 
ing the liability of the company to £100 in the event of injury to 
a workman. They considered, however, that it should be made 
clear that the 1d. fares for workmen extended to the Charing Cross 
and the Edgware lines. 

Further evidence as to the convenience and need of an extension 
of the City and South London Railway from the Angel to Euston 
was then given. 








BUSINESS NOTES. 


2 
Archbutt-Deeley Water Softeners.—Messrs. Mather 
and Platt, Limited, have been instructed by the Metropolitan 
Electric Supply Company to instal a second plant for softening and 
purifying water by the “ Archbutt-Deeley ” process for an output 
of 10,000 gallons per hour. ‘This, with the apparatus installed by 
them previously, makes a total capacity of 20,000 gallons per hour. 
The same firm have also been instructed by the Central Electric 
Supply Company to provide similar plant of a capacity of 23,000 
gallons per hour for Grove Road station. Other orders for water- 
softening apparatus on hand are for the Great Northern Railway of 

Ireland, Messrs. Belliss & Morcom, of Birmingham, and others. 


Association of American Electrical Manufacturers. 
—A number of manufacturers of electrical appliances and supplies 


- met in New York City last month, and it was decided to form an 
~asgociation composed of the manufacturers who supply products to 


the electrical supply dealers. It was deemed advisable to do this 
so as to secure unanimity of action and forthe purpose of regulating 
the individual attitudes of the manufacturers. The new association, 
our New York namesake understands, will be formed on somewhat 
similar lines to that of the National Association of Electrical Supply 
Dealers.. The manufacturers represented will comprise the leading 
ones throughout the country. 


St. Helens Cables.—We learn that the Admiralty has 
again placed a contract for 200,000 yards: of rubber cable with the 
St. Helens Cable Company, Limited, of Warrington ; the same com- 
pany has also obtained the order from the British Tnomson-Houston 
Company for Dialite non-fibrous cables for the Hamilton—Mother- 
well trams, 
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Electrical Wares Exported, 


Wax mnpina May 77H, 1901. | Wssx mypina May 6rx, 1902. 


Alexandria... .. .. Value £63 | Adelaide .. Value £518 
ae | Alexandria .. “ oa 14 


Amsterdam .. oo ee ee . 
Bemhay .. a ae -- 168 | Amsterdam.. ae ee a |) 
Brisbane. Teleg. mat. .. -- 98 | Bangkok é os | 0ew 
Buenos Ay. s. Teleg.mat. .. 150 | Bombay .. .. «+ «+ 72 
Bushire. Tc..g. mat. .. .- 50 | BuenosAyres. Teleg.mat. .. 843 
Calcutta .. a. on .- 1,548 Calcutta .. je, ve -. 260 
Cape Town .. Sot ine; so ne == Teleg. wire .. 24 
Coatzacoalcos oe se oo 188 Cape Town.. os ee 872 
Colombo se -. 284 Christiania. Teleg. wire 27 
Durban se |e ss  @e. "See, |) EmEO Ser = Wigs 824 
East London és les hse > 50. | COQQKAOWE 06. Jaa se 24 
a Teleg. mat. .. 64 Copenhagen. Teleg. wire .. 51 

Gibraltar. Teleg. mat... .. 121 | Durban...» «+ eo 4,045 
Hamburg. Teleg. mat... .. 500 | Fremantle .. - 55 
Hobart Be ear ey ee on ae 16 

»  Teleg.cable .. .. 279 | Melbourne .. 120 
La Plata. Telg. mat. .. a 29 Perth . 3 oe eo cs ae 
Monte Video. Teleg. mat. .. 21 Port Elizabeth .. aie ve 22 
Nagasaki ats Ag e- 1,695 Rockhampton oa i. oe 
Ostend Se “sey sey - ae” OD. ORney 561 
Perth .. ee ee oe -- 480 Tokio 
Rangoon .. be - .. 87 | Valparaiso .. 107 
Rio Janeiro. Teleg. mat. .. 943 | Wellington.. 42 
Rosario. Teleg. mat. .. eo 77 
Rotterdam .. oe oe oe 88 
Santos 7 os ee oe 26 
Shanghai .. ee ee -- 100 
Stockholm. Teleg. wire ee 129 
Sydney oe oe oe oo & 597 

” Elec. glass globes oe BIO | 
Tokio .. oe oe oe ee } 
Townsville .. oe oe -- 1,056 
Valparaiso .. oo 149 
Wellington .. ee ee sie 17 
Zanzibar .. oe ee oe 82 





Total .. £12,544 Total .. £8,830 


Foreign Goods Transhipped. - 


Fremantle, Elec. goods Value £195 Bombay. Telephone .. Value £34 
| Durban. Elec.goods .. -. aa 
Hamburg. Elec.machinery .. 17 


Total .. .. £174 


Belgium.—La Société des AéGcumulateurs Tudor, of 
Brussels, reports a profit of £3,100 for the year 1901. 


Books Received.—“ Journal of the Institution of 
Electrical Engineers.” No. 156, April, 1902. London: E. & F.N. 
Spon, Limited. 6s. 

“‘ Proceedings of the Physical Society of London.” Vol. xviii., 
Part I., April, 1902. London: Taylor & Francis. 

“Report and Minutes of Proceedings of the Committee on 
Electrical Legislation of the Institution of Electrical Engineers.” 
London: Offices of the Institution. 2s. 6d. 

“Working of Steam Boilers,” by Ed. G. Hiller, chief engineer of 
the National Boiler and General Insurance Company, Limited. 
Third edition. Manchester: Taylor, Garnett, Evans & Co., 
1902. 1s. 

“Etude Pratique, sur les Différents Systémes d’Eclairage,” by 
J. Defays and H. Pittet. Paris: Gauthier-Villars. 2 fr. 50 ¢. 


Catalogues, &c,—Messrs. A. J. Beaumont & Co., of 
16, Stonegate, York, have sent us a list of designs, printed in 
colours, of plain and electric Coronation illumination devices. 

We have received an illustrated pamphlet from Messrs. Graham, 
Morton & Co., of Leeds, describing their patent automatic ash dis- 
charger, the coal elevator and conveyor, and the patent swinging 
coal-measuring chamber installed in the Kensington and Notting 
Hill E.L. works. 

Messrs. Royce, Limited, of Hulme, Manchester, have sent us a 
well-illustrated pamphlet describing some of the types of elec- 
trically-driven cranes constructed and erected by them. Several 
types are included in the list, amongst which are some heavy 
Golfe@th cranes for shipyards, &c., overhead travelling cranes, crabs, 
completely enclosed motor cranes and railway jib cranes and con- 
trollers for lifting machinery. 

A catalogue has come to hand from Messrs. J. Carter, Sons & Co., 
Limited, of New Bailey Street, Salford, of their general engineering 
tools, &c. The list contains very numerous illustrations of the 
various tools, and a short description is givenas to fixing and using 
many of them. 

Messrs. Hodgson, Wright & Wood, of North Parade Works, 
Halifax, have just brought out a well illustrated price list 
of their twentieth century continuous-current protected motors, 
self-starting switches, main switches, &c. ; 

We have received from Messrs. Dick, Kerr & Co., Limited, an 
e cellently got-up book on the design of large generators as manu- 
fasiured by the English Electric Manufacturing Company, Limited, 
at l’reston. The illustrations are as good as they well could be— 
they would take a lot of beating. They consist of photographic 
reproductions of the interior of the East Ham and Portsmouth 
tramways power stations, where the Preston generators are in use ; 
also of a number of machines on testing beds at the works, and they 
show the casting, assembling, and other stages in the manufacture 
and construction of the different parts of these continuous-current 
generators. The book will be ac2zeptable, we believe, to all inte- 
rc:ted in power and lighting stations. 

The British Thomson-Houston Company, Limited, have sent us 
copies of the following illustrated lists for binding up with their 
collection:—No. 122, slow and moderate-speed motors, “‘M.P.” 
type; No. 123, direct and alternating-current fan motors. 

The Lahmeyer Electrical Company has just issued a circular 
showing its continuous-current generators for direct coupling. 


Some neatly illustrated lists have come to hand from the West. _ 


minster Engineering Company, Limited, of Victoria Wor 


Willesden Junction, N.W. One gives prices and details of bcs d 
continuous-current motors, and the other of the Westmingter — 


enclosed arc lamps. 


We have received a set of catalogues from the Bergmann Bee. 4 


trical Works, who have opened a sales and engineering office at 
11, Farringdon Avenue, Ludgate Circus, E.C. Lists Nos. 1 and4 
are devoted to details and sketches of their watertight steel cop. 
duits for electric wiring and parts therefor (plain insulating, brass 
armoured, steel armoured, and iron armoured insulating conduit); 
list No. 2 particularises their Swan holders for lamps up to 250 volts, 
also Edison holders, magnetic lampholders, watertight porcelain 
sockets and globes; No. 3 giving many illustrations, prices, and s0 
forth for lever switches. A much more imposing list is thej 
catalogue of electro-motors and dynamos of many types and sizes, 
All of the lists are well arranged and neatly illustrated, and we have 
no doubt that they will be in demand by the trade and other por. 
chases of electrical apparatus and machinery in London and the 
provinces, 

We have received from the International Electrical Engineering 
Company, of Clun House, W.C.,a copy of their Bulletin No.6, 
describing electric tramway apparatus. We are informed thatthe 
company laid down the first electric tramway in Belgium so long 


ago as 1892, and besides carrying out much work on their own © 


account, the Liege works have for many years supplied traction 
motors, controllers, in quantities to other manufacturers.. The 
Bulletin contains a description and prices of the firm’s latest type 
motors, controllers, lightning arresters, &c., and is well illustrated. 
Particulars are given of the tractive effort, weights, &., of standard 
motors, ranging from 74 to 35 B.H.P. ‘ 


Charge of Concealing Shares,—At the Guildhall, 
after many adjournments, C. Bright and others have been committed 
for trial on a charge of concealing shares from creditors. Defendants 
were allowed out on bail. sf 


Dissolutions and Liquidations.—Creditors of ‘the 
Howell’s “ Simplex” Anti-Inductive Telephone Syndicate are 
send particulars of debts, &c., to the liquidator, Mr. D. FP. Basden; 
33, St. Swithin’s Lane, E.C., by June 14th. : 

The Electric Fog Signal, Limited, of London, is winding: up 
voluntarily, with Mr. G. H. Carter, of 1, Queen Street, Cheapside, 
as liquidator. 


Duty on Electrical Goods to Norway.—Transformeérs, 
which have hitherto been admitted into Norway free of import 
duty, will in future have to pay aduty at the rate of 5 per cent. 
ad valorem. The duty on incandescent electric lamps has been 
fixed at 1 kr. 50 ore per kilog. 


Electrically-Driven Laundry Machinery.—At: the 
Laundry Exhibition, which is being held at the Agncultural Hall 
this week, a feature of the show is the electrically-operated laundry 
machines to be seen at the stand of Messrs. W. Summerscales aud 
Sons, Limited, Keighley. These comprise a high-speed lhiydro- 
extractor with a four-pole continuous-current motor mounted 
directly on the upper end of the vertical shaft, and a 108-in. 
ironing machine driven by an electric motor through a single spar 
gear reduction and along belt. Electrically-driven hydro-extractors 
are also shown by Messrs. T. Broadbent & Sons, of Huddersfield. 


Electricity in Iron Works.—The Electrical Company, 
Limited, have secured the contract for an extensive transmission of 
power plant at the Holwell Iron Works, Asfordby, near Melton 
Mowbray. ; 


For Sale.—Two 12-.P. “ Otto” gas engines by Crossley 
Bros., two Wilson-Hartnell compound-wound dynamos, 12-xw., 
110-volts, with switchboard, and 150-ampere Hookham meter. 
Offers for the above are required by the Leeds County Liberal 
Club. See “ Official Notices” this week. 


German Cable Makers,—It is announced that a-syndi- 
cate of electric cable manufacturers has lately been formed ia 
Germany with a view of pooling the orders that are to be given out. 


Russia,—The Russian Customs authorities have decided 
that incandescent electric lamps of glass and china, with metallic 
attachment, are to be classified, for the purpose of import duty, 
under Section 169, the duty being 10 roubles 20 copecks per pood 
(equal to 73d. per Ib.). 


Soldering Paste.—The “ Electro-Soldine”’ Company, 
of Padiham, have sent us a sample of their soldering medium. 
This is put up in collapsible tubes, rendering it very convenient 
and cleanly in use. It is stated to be free from acids and other 
corrosive materials, and should therefore be useful in. electrical 
work. 


Summons.—Last week the Lewisham and District 
Electric Supply Company, Limited, were summoned at Greenwich 
by the London County Council for laying an electric main in High 
Street, Lewisham, otherwise than in accordance with plans sub 
mitted by them. There were five summonses, two for nof giving 
one month’s notice of intention to carry out work, two for doing 
work without the approval of the Council, and the last for. placing 
an electric main above ground. Mr. Daldy, for the Council, pro 
ceeded to enter into details, when Mr. Shaw, for the company, said 
it seemed to him a case which should. be adjourned, inasmuch as the 
company had appealed against the decision of the County ‘Council 
to the Board of Trade, and if that appeal were successfdl the 
offences were the merest tecnicality. The company did give the 
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required month’s notice, but began the work a few days before the 
month expired, and on receiving the refusal of the London County 
Council at once filled in the trenches, stopping the work as soon as 
the Council objected. Mr. Daldy said the company were required 
to abandon the work until the Council’s consent had been given, 
and the appeal to the Board of Trade, which was not made until 
ten days after the issue of the summonses, had nothing to do with 
this matter. The summonses were adjourned. 


The “ Armorduct” Wiring System.—We have be- 
fore us a set of advance sheets of the Armorduct Improved 
Electric Conduit Company’s catalogue describing their im- 
proved conduit for electric wiring purposes. Mr. Fred. Bathurst, 
who needs no introduction to the wiring world, is the general 
manager of the company, and the offices are at 30, Oxford Court, 
Cannon Street, H.C. The “ Armorduct” is claimed to be a high- 
grade system of wiring which is the outcome of many years’ special- 
jsation in this class of work. An introductory note to the list 
expresses the view that the expensive and commercially handi- 
capped “double-wire” method of the present day can only be 
superseded by an economic “single-wire” system using an earthed 
conduit return, by employing a conduit which is correctly designed 
to act as a return conductor (through screwed joints), and which 
will efficiently shield the inner wire by forming for it 2 mechanic- 
ally permanent, non-corrodible and waterproof duct or raceway 
throughout its whole length. We gather that Armorduct is a high 
grade mild steel welded tube with special bending qualities, and it 
is manufactured under processes which guarantee a perfectly smooth 
interior. It is carefully coated inside and out with a superior 
insulating, flexible and moisture-proof enamel, which preserves the 
metal from rust or oxidation, and prevents its corrosion by the 
acids and alkalies contained in plasters and cements. Its object is 
to compete with standard gas piping in respect to price and ease of 
manipulation, and it has superior electrical qualifications. It is 
screwed with a special conduit thread, which ensures easy and rapid 
fitting with good electrical conducting and water-tight joints, but it 
can be worked with gas threading tools when preferred. It is claimed 
to bend cold without splitting. The list gives numerous details and 
illustrations of the various parts, such as inspection elbows and tee 
pieces, circular and square-type “knock-out” boxes. The “knock-out” 
type cast-iron boxes have been specially designed to suit conduit 
wiring work. Instead of having to use, as heretofore, four styles of 
boxes, a new, cheap, efficient and water-tight box has been designed, 
which will serve equally well for four different applications. It 
can be used as an outlet box to a single conduit equally as well as a 
four-way intersection box for a double “tap off” by the simple 
expedient of knocking out with a small hammer (or with the next 
smaller size conduit) the thin film of metal purposely left across 
the entrance holes arranged on each faee of the box. The end ofa 
conduit can be screwed in the hole by means of a back or lock-nut 
on the inside, or, if necessary, both the inside and outside. Rectan- 
gular faces are specially provided to ensure good mechanical fitting. 
In order to further increase the utility and general application of 
the “knock-out” type of box to all systems of wiring, an improved 
form of tube-end reducing bushing is provided, specially designed to 
save the use of the inside securing lock-nut, and make it readily 
possible to effectively work the next smaller size conduit equally 
well into this type of box. Suitable screwing taps are provided, 
together with screwed reducing bushings, when it is desirable to 
screw the conduit directly into the side of the box, as in very damp 
situations, or, as an alternative, suitable washers can be employed 
with the back-nuts. A clip-type cover is suited to dry positions and 
those where the cover has to be removed so that the box can be 
quickly inspected. The screw-down cover is preferable where 
waterproofing and mechanical protection are the essential require- 
ments. All screw-down cover type boxes are drilled and tapped in 
the centre of their base for the purpose of taking the brass centre- 
pin, by which the makers’ specially designed outlet fittings are 
screwed inthe boxes. Where porcelain fittings are not utilised, the 
centre hole forms a convenient additional means of fastening it in 
position. Conduit ends, reducing bushings, lock-nuts, wood outlet 


blocks, and many other parts are included. A number of tools . 


intended for the use of the conduit fitter and contractor are 
particularised. A wiring outlet fittings list is in course of 
preparation. 


Trade Announcements,—Mr. A. H. Hunt, whose pre- 
mises at Gresham Street were recently destroyed by fire, has now 
started again at his new and more commodious address, 115—117, 
Cannon Street. Mr. Hunt is supplying the trade only, and among 
his many specialities may be mentioned automatic distance switches, 
circuit breakers, iron case fuses, fuseboards, switchboards, fancy and 
cut glass shades and globes of English manufacture, &c. He is also 
representing the Walsall Electrical Company for the sale of their 
well-known apparatus, including arc lamps, motors, dynamos, 
circular switchboard instruments, portable wood case voltmeters and 
ammeters, and cell testers, and particularly for switchboard work, 
of which the Walsall Company have so long made a speciality. Mr. 
Hunt also informs us that he has now been appointed sole repre- 
sentative in this country for the sale of Messrs. Geoffroy and 
Delore’s wires and cables, of which he holds a very large stock in 
London. A speciality of this firm is twin lead-covered wires and 
cables, of which large stocks are always held. As mentioned 
by us last week, Mr. J. Pullar Phibbs has relinquished his connec- 
tion with Messrs. Geoffroy & Delore. 

_ Mr. G. Braulik says that his Glasgow branch at 155, Bath Street, 
18 now fully stocked, and ready to deal promptly with orders for 
electrical supplies generally, including bells, telephones, incan- 

descent andl arc lamps, flame arc lamps, carbons, and all electrical 
ccessories, 


Messrs, Scholes & Son, of Manchester, notify that their Swan 
Lane stores are in the centre of the city (behind 71, Market Street). 
The office is still at 85, Corporation Street, Manchester, where all 
letters, &c., should be addressed. 


Ulleswater Hotel Installation.—During the past 
winter the complete electric lighting of this well-known hotel, 
situated at Patterdale, inthe very heart of the Lake District, has been 
carried out by Messrs. Gilbert Gilkes & Co., Limited, hydraulic and 
electrical engineers, of Kendal. The plant presents some interesting 
and novel features in connection with a private installation of this 
capacity. There are at present about 200 lights in the hotel, but 
the plant has been designed in every way for future extensions, and 
it is proposed during next winter to instal an electric luggage hoist, 
as well as to add considerably to the number of lights, motors, &. 
The motive power is obtained from two 18-H.P. Crossley high- 
speed oil engines. The dynamos are shunt-wound and provided 
with fly-wheels, and are of sufficient size to absorb the full power of 
the engines, giving current at a pressure from 100—150 volts for 
charging the accumulators. The battery of 55 accumulator cells, 
having a capacity of 660 ampere-hours, is placed in a room adjoining 
the engine room. The main switchboard is conveniently mounted on 
the partition between the battery and engine rooms, and is provided 
with all the usual switches and instruments. The two dynamo panels 
are at the sides, the battery panel being in the centre. To facilitate 
starting the oil engines, the main dynamo switches are made two- 
way, and provided with a two-way shunt switch with carbon con- 
tacts. By this means the dynamos are first connected through 
a fixed resistance across the terminals of the battery, and, acting as 
motors, are used to overcome the inertia of the heavy engine 
fly-wheel and crankshaft and so start the engines. The main 
switches are then thrown over, putting the dynamos in circuit with 
the battery through the automatic switches. The necessary cdrrect 
value of the starting resistance was ascertained by experiment, the 
starting current being 40 amperes, which rapidly drops to about 
10 amperes as the engines speed up. The engine house is a detached 
building about 100 yards from the hotel, the current being carried 
from one to the other through a heavy armoured concentric cable. 
A large oil-storage tank, having a capacity of 500 gallons, is placed 
near the engine room, the oil being conveyed through a pipe from 
the bottom of the tank into the room. The exhausts from the 
engines are effectively silenced by allowing the pipes from the 
exhaust boxes to terminate in masonry silencers filled with shilloe. 
The installation was completed in time to be available for the 
Easter season, when its benefits were much appreciated by the 
numerous visitors. It will undoubtedly tend greatly towards 
increasing the popularity of this hotel and its enterprising pro- 
prietor, Mr. T.Bownass. The whole of the work had to be carried 
out between the end of the 1901 season in October and the com- 
mencement of the 1902 season in March, and all the material had to 
be carted over rough fell roads for a distance of nine miles from the 
nearest railway station ; it is interesting to add here that during 
the greater part of the above period the roads are almost impassable, 
due to deep snow. 

Wolverhampton Exhibition.—The Brockie-Pell Com- 
pany have some 300—350 lamps now lighting the buildings 
and grounds of the Wolverhampton Exhibition, which was opened 
on May Ist. 








ELECTRIC LIGHT AND POWER NOTES. 


Accrington.—An inquiry was held last week by Lieut.- 
Colonel A. C. Smith, R.E., in response to an application by the 
T.C. for sanction to borrow £3,725 for purposes of electric light- 
ing and the refuse destructor. 


Ashton-in-Makerfield.—In the course of a coroner’s 
inquest on the death of two sinkers, due to a gas explosion ina 
sinking pit, it was found that the contractor had bared the electric 
lighting cable with his knife for the purpose of firing shots in the 
shaft. This isa very serious abuse of the electric lighting system, 
with lamentable consequences to the innocent victims ; steps should 
be taken to render such tampering impossible. 


Bath.—Mr. R. H. Bicknell, L.G.B. inspector, held an 
inquiry last week into the application of the T.C. for leave to 
borrow £25,000 for electric lighting purposes. Of this sum, £12,371 
was for the purchase of new plant for next winter’s lighting, in- 
cluding two 250-kw. steam dynamos, feeders and sub-stations; 
£11,195 was for capital spent in excess of the amounts already sanc- 
tioned. Mr. Francis Teague, city electrical engineer, and Mr. E. 
Manville, consulting engineer, gave evidence as to the necessity for 
extensions and the probability of increase in the demand. 


Birmingham.—Mr. E. A. S. Fawcett, inspector of the 
L.G.B.,on Tuesday last held an inquiry into the application by the 
Corporation to borrow £251,974 for the purposes of electric light 
supply. The town clerk stated that the whole sum would go for addi- 
tions to existing works and for an entirely new installation. The 
cost of the site in Summer Lane was £23,174. The area comprised 
was in extent about four acres, and had a frontage on the Birming- 
ham and Fazeley Canal, private basins and wharfage, and admirable 
facilities for supplying coal. The amount proposed to be expended 
upon machinery, new buildings, and additions to existing power 
stations in Water Street and Park Street was £41,909 3s. 2d., ard 
the erection of the new generating station in Summer Lane was et 
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down at £128,890. The estimated cost of laying new ‘mains, 
erecting and equipping a sub-station, providing meters, &c., was 
£58,000. The present generating stations in Water Street, "Dale 
End, and Parker Street, would be working at their full capacity in 
1903. There was not sufficient land at those stations for the exten- 
sion of the works. For the purchase money of the land, £25,174, he 
asked 60 years, for the erection of buildings, architects’ commission, 

&c., £73,946, he asked 30 years, and for the machinery and apparatus, 
£152, 854, he asked 20 years. Mr. Vaudrey, the city electrical engi- 
neer, gave evidence in respect of the scheme. 


Blackburn.—As the result of a fierce debate on the 


subject, some members favouring higk speed and others low speed’ 


engines, the Electricity and Tramways Committee consented, some 
months ago, to refer the whole of the tenders received, numbering 
over 200, to an independent expert. The Committee, on the advice 
of its engineer, Mr. A. T. Giles, favoured the use of engines of 
moderate speed. On the nomination of Mr. Hawksley, pre- 
sident of the Institution of Civil Engineers, Prof. Kennedy 
agreed to act as adviser. His report is in favour of 
engines of 180 revs. per minute. The tenders were for 
engines varying from 90 to between 300 and 400 revs. per minute, 
and the Committee’s engineer wasin favour of the type recom- 
mended by Prof. Kennedy. As some six or eight months had 
passed since the tenders were sent in, the Committeee considered 
it desirable to ask two or three of the firms whose tenders were 
selected by Prof. Kennedy as the best to send in fresh tenders, and 
the meeting concurred. The names of the selected firms will not 
be disclosed at present. 


Blackpool.—Col. A. G. Durnford, R.E., Inspector of the 
L.G.B., held an inquiry last week into an application by the Cor- 
poration for sanction to borrow £14,000 for purposes of electric 
lighting and other loans. There was no opposition. 


Bristol.—The Electrical Committee has accepted the 
tender of the British Insulated Wire Company, Limited, for the 
supply of cable, and the tender of Messrs. Dick, Kerr for the supply 
of a dynamo at Temple Back. 


Canterbury.—The number of consumers of the electric 
light is now 343, as compared with 259 twelve months ago. The 
revenue account shows a gross surplus for the year of £2,602 6s. 3d., 
against £1,885 14s. 9d. in 1901. Principal and interest payments 
absorb £1,861 12s., leaving, with the balance brought forward last 
year, asum of £1,150 4s. 8d. to be dealt with. 


Cardiff.—The Western Mail has erected on the roof of 
its premises a 30 ft. staging, surmounted by a signalling arc lamp, 
for the purpose of announcing to residents of the town and 
neighbourhood any important occurrence, such as the declaration of 
peace in South Africa. 


Cheshunt,—Mr. H. Wall Wilkinson has been instructed 
to prepare a report on electric lighting for the U.DC. 


Darlington,—The report of the E.L. Committee shows 
that the gross profit for the first year of working has been £3,057 
4s, id . and the expenditure £1,589, leaving a balance of profit of 
£1,467. Out of that sum £1,377 has been paid in interest upon 
and liquidation of debt, leaving a net balance of £90 1s. 11d. 


Dumfries.—The T.C. has appointed Prof. Capper to 
prepare a report on the installation of electric lighting in 
Dumfries. 


Durham.—As though there were not already sufficient 
municipal trading in the county, a resulution has been passed by 
the County Council to appoint a special committee to investigate 
and report upon the following points:—(1) How far the County of 
Durham is covered by electric supply companies working under 
Acts of Parliament. (2) Inquire as to any special facilities existing 
in the county for generating electricity by waterfalls, &c., and as to 
the practicability of such facilities being employed to advantage in 
the county. (3) Inquire as to the financial results of electric 
schemes undertaken by municipal bodies. (4) Inquire how far it 
would be practicable and wise to develop a scheme for an electric 
supply for the county, or through the medium of Urban and Rural 
Councils, consistent with Acts of Parliament already obtained by 
existing companies. It only remains now for Parliament to take 
up the business of electricity supply. 


Lancaster,—The T'.C. is to apply for borrowing powers 
for £25,000 for the extension of the electricity works and tram- 
ways. 


Leeds.— An explosion occurred in the Corporation elec- 
tricity works last week, owing to the bursting of a superheater. No 
great damage was done, happily. It would be interesting to know 
whether the accident was due to the lack of interlocking gear on 
the valves for flooding the superheater, a danger to which we have 
more than once drawn attention. 


Little Woolton,—The U.D.C. has decided to apply to 
the L.G.B. for sanction to borrow a sum of £6,000 for electri¢ 
lighting and road improvements. 


London.—CamBerRWELL.—The town clerk reported that 
the B. of T. had inserted in the prov. electric lighting order a com- 
pulsory purchase clause with respect to the undertakings’ of other 
companies than the undertaking that was sought to. be acquired. 
It was formally recommended by the Works Committee that the 
application for the order be withdrawn. The recommendation was 
carried, with an amendment to the effect ‘ that this Council strongly 


ween cea 


protests against ‘the ‘insertion’ of the compulsory — “by the 
Board of Trade.’ 

Istinaton.—The M.B.C. is protesting against the setton! of the 
L.C.C. in requiring a loan of £2,018 for the provision of ‘maéters to 
be repaid within ten years. 

GREENWICH.—The Royal Hill Lecture Hall, recently: handed 
over to the M.B.C., is to be wired and electrically fitted at an esti- 
mated cost of £290. 

Mice Enpv.—The Board of Guardians has come to the singular 
conclusion that failures of the electric lighting of the Workhouse 
only occur ‘when the accumulators are used; and has “therefore 
decided to dispense with them, running the dynamos day — night 
instead ! 

City.—It is stated that the Corporation has threatened to wansies 
the lighting of municipal buildings and offices‘from the :City of 
London to the Charing Cross Company, unless the former: agree to 
a reduction in the prices charged. 


Macclesfield.—Last month the Electricity, Sib-Com- 
mittee decided to send a sub-committee to visit several.towns to 
view their electricity arrangements and recommend several nameg 
from which one might be selected as an expert to advise, the Com- 
mittee. The T.C. last week discussed at some length a lighting and 
tramway proposal by private parties to form the Macclesfield Light 
Railways and Electric Lighting Company, and after hearing Mr, 
L. T. Godfrey Evans, the company’s engineer, a resolution was 
passed in favour of the scheme. We understand that the scheme is 
a big one, the idea being to. run trams to other towns in the 
neighbourhood at a cost of about £500,000. 


Pontypridd. —The D.C. recently decided not” to take 
energy in bulk from the South Wales Electric Power Distribution 
Company, but to put down its own plant, and Mr. E. L.-Hill, the 

manager of the company, has written to the Council protesting, as 
a ratepayer, against this “entirely needless expenditure. sii 
another letter, Mr. Hill, writing as manager of the company, states 
that he has received instructions on behalf of his comiany, to 
strongly oppose the Council spending any money on electric plant 
before an inquiry has been held by the L.G.B., and tHat he is 
writing to the Board on the matter. Mr. Hill has further intimated 
that, as a ratepayer, he will urge the point he has raised in the 
strongest possible form at the inquiry. The reason given by some 
of the Pontypridd Councillors for the stand taken by the Council is, 
that the Council were offered energy at 14d. per unit, but that they 
were advised to refuse it unless they could get it at $d. per unit, as 
the Council could make it themselves at 4d. per unit; and that this 
was actually being done at Dudley. The Councillors considered 
that they were bound by the advice of their expert. ‘If this is 
actually the case, the Council is being grossly misled. There is not 
a local authority in the country that generates electricity ‘at 4d. per 
unit for works costs alone. In no case are the total costs below 1d. 
per unit, and in only a few cases are they below 1°5d. per unit, in all 
but one instance thanks to a traction load. It would be interesting 
to learn the source of this “electrical expert ” advice.’ The merest 
tyro knows that a small municipal works cannot possibly compete 
with a large power scheme in the matter of price. 


Seaford.—The holders of the electric lighting prov. 
order, having failed to get it taken up, have abandoned it. 


South Africa,—According to the B. & S. Av, Export 
Gazette, the reconstituted. municipality of Pretoria is beginning to 
set its affairs in order. A large outlay on public improvements, 
including an electric lighting, power and traction installation, will 
soon become necessary. 

The B.C. of Kimberley has obtained sanction to borrow £10,0°0 
for the extension of the electric lighting system, on thé condition 
that it is first ascertained, by consultation with the directors of the 
De Beers Company, that the latter cannot deliver energy to the 
Council ata lower rate than the Council can produce it for. Should 
the company be able to supply energy on advantageous terms, the 
loan will be diverted to cable extension and other works."~ © 

From the same source we learn that a new concern. styled the 
Paarl Electric Power Syndicate, Limited, has recently been floated 
in the Cape Colony, and is seeking Parliamentary sanction to appro- 
priate a number of streams on the Paarl Mountains for the genera- 
tion of electric energy and the supplying of the manklrer with 
current for lighting, traction and other purposes. 

The T.C. of Bloemfontein proposes to raise a loan of. £25, 000 for 
extensions of electricity works and mains, We trust that 'British 
manufacturers are alive to all these evidences of activity, 


South Wales.—The authorities of Neath, Aberavon and 
Briton Ferry are to be regarded by the South’ Wales “Electrical 
Power Distribution Company as one customer, to take a minimum 
of 150,000 units per annum. . 


Spain,—The Spanish Government is considering an appli- 
cation for a concession to put down a plant to utilise: the water 
power of the Ursalti, in the province of Biscay, in the generation of 

electrical energy for lighting and power purposes in !a. number of 
al towns in the district. us 





ELECTRIC TRACTION NOTES. 


Aberdeen,—At the Scottish 1 Provisional Order inquiry 
at present proceeding in Edinburgh—Lord Clifford presiding—the 
manager of the Great North of Scotland Railway Company, Mr. 
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Wm. Moffat, opposed the Suburban Tramways Order,-and stated 
that since the Aberdeen tramways had become electrified, the com- 

any’s suburban receipts had dropped 54 per cent., and that they 
(the Railway Company) had carried 165,000 passengers less. 


Alexandra Palace.—The Islington M.B.C. is opposing 
the Middlesex County Council’s application for a light railway 
order, and for powers to erect a generating station on the grounds 
of the Palace, towards the purchase of which the Council paid 
£14,009. 


Alexandria (Egypt).—The Alexandria Tramway Com- 
pany bas received offers, both good and numerous, from the West- 
inghouse Company, Thomson-Houston Company, of Paris, the 
Allgemeine Gesellschaft, of Berlin, and firms of similar standing. 
The Thomson-Houston Company are reported to have made a firm 
offer to subscribe for 1,500 new shares of the Alexandria and Ramleh 
Railway Company at something between £31 and £33 per share, 
and other firms have shown similar eagerness to provide the money 
required at a good margin over £30. The issue price will, it is 
stated, be £33. Nothing definite, however, has as yet been decided 
upon. 


Ayr.—By a majority of about three to one, the public, 
by plebiscite, have given their vote in favour of the running of cars 
on Sunday. 


Birkenhead.—The Electrical Tramways Committee have 
approved of plans for the new offices of the tramways department. 
The offices will be erected at the Laird Street depdt, and will cost 
about £3,700. The committee have decided that the new track, 
which will double the existing New Ferry route track, shall be 
paved with wood between St. Paul’s Road and the borough 
boundary. A portion ofthe track in Balls Road is also to be 
doubled at a cost of £1,556. 


Birkdale.—On Saturday last a five minute service of 
the electric cars started to and from London Square, Southport, to 
birkdale railway station. 


Caleutta,—The experiment of electric cars in Calcutta 
has proved a conspicuous and undeniable success, and it has become 
quite the fashion for the better classes to take the air at night iu the 
first-class cars on the Kidderpore line. The second-class cars are as 
heavily patronised as usual by the working classes, who have taken 
to the new traction quite naturally. The extension of the system 
will, we are sure, mark a new era of prosperity for the Calcutta 
Tramways Company.—IJndian Engineering. 


Cavehill and Whitewell—The Belfast Corporation 
on 5th inst., resolved to purchase Cavehill and Whitewell tramway 
or the portion of it running in the borough on terms equivalent to 
those offered by the B.E.T. Company, and to pay the latter the cost 
they have incurred in connection with the matter, and to promotea 
Bill in the next session. The terms, we believe, of the B.E.T. 
Company were to pay the company their capital in £15,000 6 per 
cent. preference shares. On the other hand, the Belfast District Rural 
Council disapproves of the action of the Corporation, and is in favour 
of the British Electric Traction Company securing the line on the 
grounds that the Corporation has shown great laxity in the city 
tramway affairs. 


Cranleigh (Surrey).—The Rural Railway Company, 
Limited, have applied to the Parish Council for consent to promote 
a light railway to connect Ockley, Cranleigh and Midhurst. 


Germany.—A Berlin dispatch to the N.Y. Llectrical 
World, under date April 9th, says :—Herr von Thielen, the Prussian 
Minister of Public Works, speaking in the Diet to-day on the 
railway Budget, referred to the application of electricity to broad- 
gauge long-distance railways. He reviewed the recent experiments 
on the Wannsee and Zossen roads, and said that the traffic on the 
former, which is a Berlin suburban line, has been abandoned 
because electricity as a motive power was twice as expensive as 
steam and less secure from accidents, The insulation was never 
wholly perfect, and he was, therefore, convinced that the high- 
power long train system could not be adopted for general intro- 
duction. The Minister said, however, that the authorities were 
negotiating with an electrical company to introduce electrical 
traction on all trains between Grosslichterfelde (seven miles from 
Berlin) and the capital, with prospects of better success. Referring 
to the single-car experiments on the military road between Berlin 
and Zossen, where a speed of 100 miles an hour was reached, the 
Minister said he hoped for increased speed through the strengthen- 
ing of roadbeds, though he was still doubtful: as to whether high- 
speed electrical traction was profitable. He said it must be con- 
fined to passenger traffic. 


(:lasgow.—Mr. Simpson, who recently brought a suc- 
cessful action against the Corporation for running their cars at an 
excessive speed, has brought up another action on similar lines. 
— — on’ 28th ult., adjourned further hearing of the case to 
May 28th. 


Gloucester.—A nice little dispute is going on between 
the Gloucester City Council and the county authority over about 
+ miles of road outside the city boundary. The Corporation have 
recently purchased the city tramways, lock, stock and barrel, for 
£26,000, and are about to go in for a scheme of electric 
traction, Mr. Nevins, an American engineer, is also about to con- 
struct a system of electric tramways, connecting Gloucester with 
Cheltenham and Stroud. At present the County Council have 
decided to give Mr. Nevins the right to construct his line over the 





piece of roadway in question, and have refused to approve of the 
city authority going outside its own boundary. A good deal of 
feeling has been engendered on both sides, and there will evidently 
be a severe struggle for the possession of this strip of roadway. 


Haslemere—Farnham.—It is suggested in the Farnham, 
Hindhead and Haslemere Herald, May 3rd, that an electric system 
without rails, or pneumatic-tired motor-omnibuses worked from 
an overhead trolley wire; such as is being installed between 
Brunnen, Gersau, Vitznau and Weggis, on the Lake of Lucerne, 
should be constructed between Haslemere and Farnham, connecting 
Shotter Mill, Grayshott, Hindhead, Headley, and Frensham. This 
new mode of communication has been referred to, at times, in our 
columns. 


Liverpool.—The Tramways Committee have decided to 
construct the short length of proposed track between Knotty Ash 
and Old Swan, two suburban districts to the eastward of Liverpool. 
This track which will be about a mile in length as regards single line 
route, will. form an important connection, as it will connect the 
extensive electric car system of the Liverpool Corporation with 
that of the St. Helens Tramway Company, and will open the way 
for forming the extensive network of connéctions projected under 
the scheme of the South Lancashire Electric Traction and Power 
Company, the construction of whose lines is now proceeding. 
Important possibilities are involved in this series of connections, as 
the Liverpool Docks and many of the manufacturing towns of 
Lancashire will be brought into touch by means of electric tram- 
ways, making the distribution of goods by this means quite feasible. 
Steps are being taken to arrange for the conveyance of goods over 
these lines of tramways. 

It is stated that a motor mail service between Liverpool and 
Manchester was inaugurated on Ist iust. The mail contract has 
been let to the British Electric Traction Company and sublet to 
the Electric Haulage Company, of Manchester. The total distance 
to be run is 38 miles. 


Maidstone.—The T.C. has decided to apply for an 
order under the Light Railways Act to construct tramways in the 
borough. 


Northumberland,—At the annual meeting of the 
Northumberland County Council, held at. Newcastle-on-Tyne on 
the 1st inst., Alderman R. B. Sanderson reported that the Parlia- 
mentary Committee had secured the insertion of a clause in the 
Northumberland Electric Tramways Bill, insisting on a width of 
17 ft. between the outside rails of tramlines and the boundaries, 
inclusive of footpaths. 


Oldham.—The Corporation tramway scheme is making 
good progress towards its ultimate completion. On Thursday last 
week, Major Druitt, of the B. of T., inspected another of the routes 
which have recently been finished. In addition to this he also 
inspected two short lengths which had not been completed on his 
recent visit, one having to be reconstructed from a double to a single 
track owing to frontagers’ objéctions, and the other delayed through 
the widening of a bridge over thecanal. There is every probability 
of the main route from Hollinwood to Waterhead being completed 
in time for the Whitsuntide holidays. 


Salford.—On Friday last electric cars superseded horse 
traction on the Lower Broughton route at Salford. The effect of 
this is that the last of the horse cars has been seen at Victoria 
Bridge. 

Spain.—Plans are being prepared for the construction of 
an electric tramway to connect the Incio iron ore mines, in the pro- 
vince of Lugo, with the railway system, in order to convey the ore 
rapidly to the port of Vigo. 


_Weston-super-Mare.—The new electric tramways here 
were opened for passenger traffic on 5th inst. 


Wolverhampton.—Our local correspondent writes :— 
“The cars on the new Lorain surface-contact system of electric 
traction commenced running on Wednesday in last week, and since 
then they have been well patronised. Just now the town 
is crowded with visitors for the Exhibition, and the service is 
found to be inadequate. Not only are there not a sufficient number 
of cars available, but the stoppages are frequent. Asa consequence, 
numerous brakes are requisitioned for the extra traffic, and corre- 
spondents are beginning to pour out their troubles in the news- 
papers. Two or three horses have already suffered electric shocks, 
though without fatal results, but what is more serious, several 
pedestrians have been startled by coming in contact with 
studs left alive. Judging by the periodic examinations to 
which they are submitted, these studs seem to be a source of 
trouble. In this connection it should be stated that a man is kept 
continually passing over the lines, testing the boxes ; and on Thursday 
last, on the occasion of the visitofthe Dukeand Duchessof Connaught, 
to open the Exhibition, this man had an amusing experience with 
the.crowd. He meanders along the track to ascertain if by chance 
any boxes have been left alive. For this purpose he carries in front 
of him a tray withsome delicate instruments, and a couple of canes 
with which to make the contact. Seeing him pottering about the 
track with his sticks,a sympathetic old lady—taking him for a 
bliud souvenir seller in doubt—pulled him by the coat sleeve and 
whispered in his ear, ‘ Wouldn’t you be better on the pavement, my 
good fellow?’ Her interest was, however, misplaced. Another 
strange feature in connection with this Lorain system is that it 
appears to be necessary to frequently flush the track with water, 
an element which must have an important bearing in estimating 
the merits of this novel mode of traction.” 
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ELECTROMOBILE NOTES. 


An article on “ The Storage Battery in the Commercial Operation of 
Electric Automobiles,” ,by W. H. Palmer, jun., appeared in the 
Electrical World and Engineer, New York, April 12th, 1902. The 
following are interesting extracts from this very valuable and 
ably written paper :— 

“In discussing the merits of the various systems of automobile 
propulsion, the electrically-driven vehicle is too frequently dismissed 
with the arbitrary statement that, although ideal in so far as motor 
controlling mechanism, &c., is concerned, it is rendered impracti- 
cable for convenient use by reason of the great weight of the 
necessary storage battery, its unreliability, and the great amount of 
attention which it demands. On the other hand, there are not 
lacking those who maintain that, thanks to the unremitting efforts 
of the past 10 years, the storage battery is, in the special types 
furnished for automobile work, freed to a great extent from these 
objections. 

“Electric cab service in New York City was inaugurated in the 
spring of 1897, by the Electric Carriage and Wagon Company with 
an equipment of 12 hansoms and one surrey. To-day that service, 
conducted by the New York Transportation Company, has grown to 
such proportions that upwards of 300 vehicles are in daily operation, 
running an average of nearly 5,000 cab-miles per day. 

“That the service performed by these vehicles is successful from 
the point of view of the patrons, is shown by the fact that at rates 
equal to or in excess of the rates charged for the highest class of 
horse livery service, far more applications for service are received 
daily than the company, even with its increased equipment, is able 
to accept. 

‘* About one and a half batteries are kept in commission for each 
vehicle operated ; of these about two-thirds are at present of the 
‘Chloride Manchester’ type,-and one-third of the ‘Exide’ type, 
both the product of the Electric Storage Battery Company, of 
Philadelphia. 

“The standard brougham, or hansom, battery of this type consists 
of 44 cells, having three Manchester positive and four Chloride 
negative plates. The weight of the battery complete in the tray, 
with all connecting straps, &c., is 1,790 lbs. and the capacity 
108 ampere-hours at the three-hour rate of 36-amperes. Specific 
gravity of electrolyte, 1,250 when fully charged.” 

These batteries were originally furnished with corrugated 
perforated hard rubber separators between the plates, but these were 
found unsatisfactory for various reasons ; one source of trouble was 
the tendency of these separators to flatten and to form pockets 
in which the waste of the active .material collected, causing partial 
short-circuits,and weak or “dead cells”; they were replaced by heat- 


the “ Chloride Manchester” battery negatives 20,000, and positives 
12,000 miles; or 140 per cent. more than that of the “Exide” 
plates. Cells of the “ Exide” type require cleaning after 1,500 to 
1,800 miles, and the “Chloride Manchester” type after 2,400 to 
2,800 miles (with the corruga‘ed perforated hard rubber separators 
the Chloride batteries had to be cleaned after only 600 to 1,200 
miles). 

A “Daily Trouble report” is given for all the cells :— 

“In the new station, with the better care made possible. by 
increased facilities, the number of cases of power exhaustion has 
been reduced to an average during the last nine months of operation 
of only 1°31 per 1,000 vehicle miles. These figures include power 
exhaustion from all causes, and the great majority are due to im- 
properly-oiled bearings, defective motors, snow or mud-covered 
streets, carelessness on the part of drivers in wasting power, 
attempts to make abnormally long runs, &c. These figures are 
being improved upon, but already the showing speaks well for the 
batteries, and for the system of charging and caring for them. 

“The good results secured are also undoubtedly due in a great 
measure to the improvements made in the vehicles, and to the 
efficient administration which prevails in the department responsible 
for their condition. The power consumption has been reduced to 
the figures given by the change from pneumatic to solid tires, 
changes in the bearings, and a careful treatment of many other 
details. The storage battery is the least variable of the many factors 
involved in electric vehicle operation, yet it is, by the thoughtless, 
the one most frequently blamed in the event of failure. Disregard- 
ing pleasure vehicles suitable only for summer use, over 90 per 
cent. of the vehicles owned are in constant operation, less than 10 
per cent. being the proportion out of commission from day to day 
for repairs of all kinds.” The article concludes, “So far from being 
an insuperable obstacle to the success of electrically-propelled 
vehicles, the battery is to-day better adapted to its work than some 
other. portions of the equipment, and, in point of maintenance 
costs, a smaller factor in the total expense of operation than are, 
for instance, the rubber tires on the vehicle it runs.’ 

The Americans have succeeded with their electric cab service -in 
New York City, under conditions almost identical with those under 
which the London Electric Cab Company failed. The batteries 
are as heavy, the complete carriage, with passengers, weighs 2 tons 
7 cwt., and there is admitted great wear and tear of the tires, and 
at heavy cost ; despite this the New York Transportation Company 
have. in five years increased the number of their carriages from 
12 to 300, and their perseverance and business management have 
made their company 2 success. 

The comparative results of the use of the two, almost opposite, 
types of batteries, are of great importance, and are given below :— 
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a | “isis | fot | Pewter? | sniper” | eriib-of, | miesone | carmen, 
“ Chloride Manchester” type of bat- aay 
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“Exide” type, 44 cells. Ordinary | ( Positives 
light pasted type with compara- 1,650 87 39 156 8°2 42°7 | 4,500. 
tively high output. | | Negatives 
| 6,750. ¢ 








proof material, but the first cost of these perforated corrugated 
separators, and the breakage on cleaning, was a constant source of 
annoyance and expense, and they were condemned. The Electric 
Storage Company replaced them by grooved wood separators, with- 
out perforations, 4 in. thick, with vertical grooves ;°; in. deep on 
both sides. The width of the separators is equal to, and the height 
4 in. greater than, the plates. 

These wood separators have proved satisfactory, and, it is stated, 
do not increase the internal resistance of the cell. The 44 cells are 
connected in one series. 

“The weight of a standard brougham, with battery, driver, and 
two passengers, is about 5,300 lbs. Such a vehicle, when in good 
condition, will consume, at the normal running speed, on level 
asphalt, about 50 watt-hours per 1,000 lbs. per mile, or 265 watt- 
hours per vehicle mile. A fair average has been found to be 60 watt- 
hours per 1,000-lbs. mile—i.e., 144 watt-hours per ton-mile, English 
—or 318 watt-hours per vehicle mile.” 

“The capacity of the battery at the three-hour rate is, as stated, 
108 ampere-hours. As the average voltage of discharge of 44 cells 
at this rate is about 84 volts, the watt-hour capacity is about 9,072 
watt-hours. The mileage capacity under average conditions will, 
therefore, be 28°5 miles.” 

The “ Exide ” battery has a perforated negative lead sheet pasted 
on both side with litharge, and is ;3, in. thick when finished ; the 
positive is of the cage type with vertical ribs pasted and formed, 
and when finished -’; in. thick. The separators are of wood, as in 
the “Chloride Manchester” type, and in addition a plain per- 
forated hard rubber sheet is placed against each side of the positive 
plate ; 44 cells are used as before, weighing, complete with tray, 
1,650 lbs., or 140 lbs. less than the ‘ Chloride Manchester ” type. 
The capacity is 156 ampere-hours at the four-hours’ rate of 39 
amperes, voltage 87, watt-hour capacity 13,572 watt-hours, an 

- increase of 50 per cent. on the “Chloride Manchester” type. 
Mileage capacity of vehicle 42°7 miles. 

The average life of the “ Exide ” battery is stated to be for nega- 

tive plates 6,750 miles, and positives 4,500 ; and the average life of 


It will be noted that the output per pound of complete battery is 
given as 8°2 watt-hours, as against 12 to 15 watt-hours per 1b. of 
complete battery obtained in this country. 

The American company started their operations with the heavier 
type of battery, and are apparently superseding them with, the 
lighter type. It has been found that the use of.a cell of compara- 
tively light weight for great output is more economical in first cost 
and per car-mile, than that of the heavy type. 

One extraordinary feature of the results obtained is the long: Jife 
in hard daily use of the light pasted type, 4,500 car-miles for the 
positives ; this is equal to over 10,000 ton-miles, and is exceedingly 

good, and promises well for the future of electric cabs, run under 
almost ideal conditions of management. 

CorREoTIon.—In our “ Electromobile Notes” of April 25th; ire 
the motor car exhibition, Mr. Oppermann, oneiof the exhibitors, was 
inadvertently referred to as Mr. Oppenheimer. bocfs 











TELEGRAPH AND TELEPHONE NOTES 


Delany System.—A New York electrical exchange says 
that the Delany rapid telegraph system, which has been in regular 
operation by the Pennsylvania Railroad between Philadelphia and 
Altoona for the past six months, is to be immediately extended to 
Harrisburg and Pittsburg. The new apparatus was ordered some 
time ago, and is ready to be installed as soon as the Pittsburg 
station is ready. About 500 messages, equivalent to 1,000 ordinary 
commercial messages, are sent daily by the Delany method over the 
Philadelphia-Altoona wire, which includes a telephone circuit in 
constant use, without in the least interfering with conversation. 

Scarborough Telephones. — The Corporation «Tele- 
phone Sub-committee has decided to apply to the Postmaster- 
General for a licence to establish municipal telephones inthe 
district. (Continued on page 777.) 
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THE MANUFACTURE OF GLOW LAMPS. 


How many glow lamps are here in use in the United 
Kingdom ? The question does not admit of a reply which 
ca: be trusted within any respectable degree of accuracy ; 
bu: at least we can make an attempt at a solution. From 
our statistical tables 
issued early last 
m nth, it will be 
found that the total 
eo acity of the 
e -tricity supply 
si ions at work is 
righly 400,000 Shecee 
Assuming 
t) t 50 8-c.P. lamps ae 
installed for 
y kilowatt pro- 
ed, this corre- et Rs 
nds with an TS eee. 
t\ivalent lamp 1 ses Se wi 
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nection of 20 st thy 

: ‘lions. Allowing : 
the facts on the 
hand that a 

ry large  pro- 
tion of the 
ips are of 16 or 
cher candle- 

; vers, that motors 
included in the “equivalent lamp connection,” 
that many stations are by no means so fully 
ded as their owners would wish, while, on the other 





WINDING THE Raw FinaMEntTs ON Carpon BLocks. 


hand, no regard is taken in these figures of the enormous 
number of lamps supplied with power from isolated plant, 
ve may put the actual number at between 15 and 20 





iTHE LaporaToRY (BRook GREEN WorkKS): SQUIRTING THE Raw FILaMENTS. 


millions. We are open to correction at the hands of those 
who prefer to make their own guesses. 

Remembering the enormous capital expended in” gene- 
rating and distributing plant for electric lighting with glow 
lamps—the proportion to be deducted for motors and arc 
lamps being inconsiderable—it is curious ‘how little public 

attention is given 
» to the manufacture 
@ of the lamps, which 
are the very founda- 
tion of the in- 
dustry. Perhaps it 
}—| is because the in- 
iH dividual lamps are 
not in themselves 











= imposing or impres- 
sive, unlike the 
generators which 
serve their needs ; 
nevertheless, the 
process of building- 
up a glow lamp 
from the raw 
materials is one of 
the most interest- 
ing and _ beautiful 
that the electrical 
industry has to 
show. In the fol- 
lowing! pages we 
have endeavoured to place before our readers a detailed 
account of the manufacture of the Robertson lamp, which is 
carried on at the works of the Incandescent Electric Lamp 





SETTING-IN THE CARBONISED FILAMENTS. 


Company, Limited, at Brook Green, Hammersmith, under the 
joint managership of Mr. C. J. Robertson and Mr. C. 
Wilson. 

G 
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Ic is a remarkable fact that the actual processes involved 
in the manufacture are practically identical with those in 
vogue seven years ago, when we gave a brief description of 
the works, which at that time, however, were relatively small 
compared with the present extensive ‘premises. - Then, the 
annual output was 
but half a million 
lamps; now it is 
more than 24 mil- 
lions per annum, 
and is. rapidly in- 
creasing. 

The parchment- 
ised cotton process 
of Swan, formerly 
so popular, has 
given way to the 
solution of cotton 
wool in azine 
chloride, now 
practically uni- 
versally in vogue. 
Pure cotton wool 
is employed, and 
is dissolved in a 
hot solution of zinc 
chloride, therelative 
proportions of the 
raw materials, the 
strength of the 
solvent, and the 








number of tall glass jars, nearly filled with alcohol, are 
surmounted by a system of tubes connected with the tai ks ; 
a tube drawn out to form a nozzle with an orifice of definite 
diameter dips into the alcohol in each jar, and the liquid is 
drawn from the tanks and squirted through these nozzles by 
means of  com- 
pressed air. The 
effect of the alcohol 
upon the emergent 
liquid is to im- 
mediately solidify 
the latter, so that 
the liquid jet be- 
comes a solid fila- 
ment, which gathers 
in coils at the bot- 
tom of the jar ; so 
regularly does the 
process take place 
that in the case of 
the thicker _fila- 
ments each turn 
lies exactly upon 
the preceding one, 
and a slightly 
conical turret is 
gradually built up, 
forming a remark- 
able and __ pretty 
object. 

After this process 








temperature being 
carefully regulated 
to obtain the best 
results. The pro- 
Juct resulting from this process is a dark brown 
viscous fluid... It is highly important that this should be 
entirely free from bubbles; in order to avoid these, the fluid 
is drawn out of the mixing vessel into glass flasks, by pro- 
ducing a partial vacuum in the delivery tubes, air pumps 
being provided for this purpose. A row of flasks, in which 

















Detatt ViEw oF MountING APPARATUS, OPEN. 


the process of extracting air is taking place, miy be seen in 
the background of our view of the laboratory. 

After standing for some time in the tanks, the liquid is 
converted into solid filaments by a most simple and beautiful 
process, illustrated in the foreground of the same view. A 


View OF Mountina Room. 


the newly - formed 
filamentsare washed 
for a long period 
in trays of running 
water, until every trace of the re-agents employed has been 
removed. 

The next step is to dry the filaments ; for this purpose 
they are loosely wound on drums covered with thick velvet, 
which possesses the double advantage that the long pile 
provides an elastic and yielding bed for the filaments, while 





PRocEss OF FLASHING THE FILAMENT. 


at the same time it permits of the access of air to all sides of 
them, so as to ensure uniformity in drying. The filaments 
at this stage are uniform, smooth and perfectly cylindrical 
threads, of a yellowish colour (the brown hue disappears at 
the moment of formation of the filament when the jet comes 
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in contact with the alcohol) ; the thread is weak, und some- 
what brittle, so that it has to be carefully handled. In 
course of drying the filament diminishes enormously in thick- 
ness—about two-thirds—and shortens also (hence the 
advantage of the velvet covering on the drums). 








PeElecRey. 


APPARATUS FOR F'LASHING PROCESS. 


The next process is that of winding the filaments on 
rarbon formers, in preparation for carbonisation. This is 
hown in one of our views, Taking a bunch of cut filaments, 
he operator fixes the ends on the carbon block with melted 
wax ; by clever manipulation, the bunch is quickly flattened 
out into a single layer, and is then formed into a horse-shoe 
hape by bending over the rounded edge of the block, or 
into a spiral by taking one or more turns round acarbon rod 
‘ttached to the former, after which the free ends are fastened 
down with wax as at the commencement. Several bands are 
wound on each former in this way. 

The wound formers are then packed in a mass of carbon 
dust in a crucible, which is raised to an intense white heat in 
a furnace, care being, of course, taken to prevent access of 
air to the filaments. After baking for several hours, the 
crucible is slowly cooled—the whole process of carbonisation 
occupying the better part of a day. During the operation, 
a further shrinkage, both in length and diameter, takes place, 
the former being rendered possible by the softening of the 
wax, which allows the ends of the filaments to retract. 

The filaments are now extremely hard and elastic—hard 
enough, in fact, to scratch glass ; they consist of practically 
pure graphite. There are few more remarkable products of 
human handiwork than glow lamp filaments: in purity, 
structure, and shape they are marvellously near perfection, 
and form a striking contrast with the soft white filaments 
from which they are composed. 

The next step is to attach the platinum leading-in wires 
to the ends of the filaments. As is well known, platinum 
is the only metal which has a coefficient of expansion as 
small as that of glass, and its use is, therefore, obligatory in 
order to secure a durable vacuum and to avoid fracture of the 
glass; but it is a very costly material, and therefore the 
wires are, naturally, neither longer nor thicker than required 

to carry the current to the filament. Having been cut in 
short lengths, one end of each wire is flattened in a little 
mill, and the wire is then drawn through a circular die, 
which converts the flattened end into a tube. The filament 
laving been cut to length by gauge, each end is inserted into 


one of these tubes, and the latter is flattened so as to grip the 
filament with a pair of forceps, as shown in our view of the 
“* setting-in ” process, 

Up to this point no tests have been mentioned, as none 
are necessary ; but here commences the long series of tests 
of which every lamp and filament has to run the gauntlet— 
indeed, the manufacture of the lamp may almost be called a 
series of tests. The diameter of every filament is now 
measured by means of a simple micrometer, those which 
fail to pass this test being discarded. 

The next process is perhaps the most interesting of all, 
namely, the mounting. One of the greatest obstacles in 
the path of the early lamp makers was the joint between 
the carbon and the platinum, and numerous ingenious devices 
were adopted to effect the junction. The method which has 
proved itself the fittest to survive is the deposition of carbon 
upon the joint, by heating the latter to whiteness in a fluid 
hydro-carbon. This process is in itself a triumph of ingenuity, 
and the result attained by means of it is most admirably 
adapted for its purpose, consisting of a hard, dense sleeve of 
pure carbon, adhering closely to both the platinum wire and 
the carbon filament. Almost any fluid hydro-carbon is 
applicable to the process, whether Jiquid or gaseous, but the 
best results are obtained with benzine. This is a most in- 
flammable substance, and, although there is no danger so 
long as the white-hot joints are wholly immersed in the 
liquid, there is certain to be a blaze if the heated parts are 
above, or very near, the surface. This was always a grave 
drawback to the use of benzine, until the Robertson Com- 
pany took the matter in hand ; they, however, devised a 
system which meets all objections, and has been specially 
adopted by the inspectors of the London County Council as 
a standard for use in all glow lamp factories under their 
control. 

The “ mounting room ” is shown as a whole in one of our 
views, from which it will be seen that the operators work 
at slate benches, which are divided into compartments by 
sheet-iron partitions. In each compartment there is a tank 
about 9 in. deep, and 8 x 4 in. in plan, made of iron, 








SEALING FILAMENTS IN Guass BuLBs. 


to contain the benzine; this is provided with a hinged 
lid, which can be closed instantly in case of a flare-up, 
so as to extinguish the flames. Close against the back of 
the tank is an air duct, through which a constant down 
draught is maintained by means of pumps ; by this means 
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the vapour which is constantly rising from the surface of 
the benzine is removed. Beneath the bench is a system of 
iron pipes connected with each of the benzine tanks: by 
opening a valve at the side of the room, the whole of the 
tanks can be instantly emptied of their contents, which are 
discharged at a safe place outside the building. The build- 
ing itself in which these operations are carried on is isolated 
from the main buildings, access being gained by a covered 
bridge. Lastly, each of the operators is provided with a 
fireproof apron, which is treated anew every week so as to 
maintain its incombustible qualities unimpaired. 





MuniIcipaL ART GALLERY. 


INTERIOR OF MacHINERY HALL 
DvurRING PREPARATION. 
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PaVILION OF THE HORDER VEREIN. 





















made to press lightly against the two legs of the filament a 
short distance from the joints, the legs being supported by a 
corresponding bar at the back; by this means ‘the filament 
is short circuited, the current being confined to the joints, 
Having clamped the filament in position, the operator lowers 
it into the bath of benzine ; a small current is then switched 
on, and brought up to the required strength by means of a 
sliding rheostat, as shown on the left of the view. The pro- 
cess can be watched and regulated throughout ; when it has 
been carried far enough, the operator first cuts off the cur- 
rent, and then removes the filament. The current strength 








PaVILION OF THE “ Goop Hore” ForGE AND 
THE Deutz Gas ENGINE WORKS. 


ONE OF THE BoILerR Hovses. 


DwtssELDORF EXHIBITION. 


That these precautions are by no means superfluous will 
readily be understood ; that they are effectual may be 
gathered from the fact that though from time to time 
“flare-ups” occur, there has never been any serious acci- 
dent in connection with this department. 

A separate view is given of one of the benzine tanks, 
showing also the apparatus used for the mounting process. 
This consists of a counterbalanced pivoted lever, which 
carries at the outer end a pair of grips for the platinum 
wires ; the grips are connected with a circuit maintained at 
a suitable voltage. A metal bar is carried on an insulating 
arm, which is hinged in such a way that the bar can be 


required is considerable, as much as 10 amperes being used 
for an 8-C.P, 200-volt glow lamp; but no ammeter is con- 
sidered necessary, as the current required varies according 
to the size of filament, temperature of the bath, &c. 

The next step is the flashing of the filament. Although 
the carbonised filaments have a hard, smooth surface, and 
are very nearly homogeneous, a still better result can be 
obtained by depositing carbon over the whole length of the 
filament. The deposit has a very low specific resistance, 80 
that it can be used as a means of regulating the resistance 
of the filaments; it also gives a very hard surface, of low 
emissivity and greater durability than the unflashed surface - 
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The filament is clamped in terminals on a flat plate, upon 
which a bell glass can be lowered. The air is then removed 
from the interior of the glass by pumps. When a sufficient 
vacuum is attained, benzine vapour is admitted to the 
glass, at a very low pressure, by means of a_ three-way 
cock, and the filament is raised to incandescence by passing 
a current through it. During this operation it is viewed 
through a blue-tinted glass, to avoid dazzling the eyes of the 
operator. The latter is able to judge of the effect produced 
by the degree of incandescence, and is also able to make 
actual measurements of the resistance by means of a bridge 
and galvanometer. Thus it is possible to obtain very 
uniform results in candle-power and efficiency. The appa- 
ratus is so designed, with counter-balanced bell-glass, 
switches, rheostats, &c., as to facilitate, as far as possible, the 
carrying out of this important process. As only small 
quantities of inflammable vapour are used, and these are 
under control all the time, practically no danger is attendant 
upon the process. 

The filament is now completed, ready for sealing into the 
bulb. 
(To be concluded.) 








THE DUSSELDORF EXHIBITION. 


On Thursday last week this Exhibition of German National 
Industry and Art was formally opened by the Crown Prince. 
Although the Industrial exhibits are limited to the products 
of the provinces of Rhineland and Westphalia, a splendid 
collection of manufactures has been brought together, illus- 
trating in a striking manner the extraordinary progress which 
has been made by German industry since the Diisseldorf 
Exhibition of 1880. 

Diisseldorf itself is called the.‘ Garden City,” and the 
appellation is well bestowed ; the beautiful Hofgarten and 
the People’s Park are delightful and attractive resorts, and 
at this season, when the foliage is at its freshest and the 
weather is still cool, they are veritable glimpses of fairyland. 
Diisseldorf is noteworthy, too, on the score of its remarkably 
well-organised and comprehensive system of municipal 
government ; parks, theatres, the harbour, tramways, gas, 
water and electricity works, nursing homes, and abattoirs, 
all are owned and controlled by the city authorities, and so 
far as one can see, the result is highly satisfactory. 

The Exhibition grounds, which cover an area twice as 
large as those of the Glasgow Exhibition of 1901, extend 
along the right bank of the Rhine for about 2,000 yds., with 
an average width of 300 yds., and include a large portion of 
the Hofgarten. The Machinery Hall covers an area of 
5 acres, and consists of a lofty central bay, 840 ft. long, 
flanked on either side by a smaller bay. The arched roof 
consists of iron and glass, affording excellent lighting ; 
numerous electric cranes, lifting up to 30 tons, serve the 
three bays, and a range of 20 boilers provides a supply of 
steam for the running plant. The Industrial Hall is half as 
large again, and there are numerous pavilions in the 
grounds, the largest of which is that of Messrs. Krupp 
Brothers, containing a magnificent display of guns, armour- 
plate and ammunition, screw propeller shafts, &c. 

The most important electrical exhibit is undoubtedly 
that of the Elektrizitits Aktien-Gesellschaft, vormals W. 
Lahmeyer & Co., of Frankfurt ; apart from their pavilion, 
the company have provided no less than 15 electric gene- 
rators out of 29 used for the supply of electricity for 
lighting and other purposes in the Exhibition. Amongst these 
there is a 330-Kw. 10,000-volt single-phase alternator, 
running at 94 revolutions per minute; a 2,000-Kw. three- 
phase alternator, and several smaller ones, working at 5,000 
and 2,000 volts; and a large number of direct-current 
machines, of which the largest is of 440-Kw. capacity. 

The Helios Elektrizitiits A.-G., of Kéln-Ehrenfeld, show 
a three-phase 2,000-volt generator of 1,300-Kw. capacity, 
running at 72 revolutions per minute; the Deutsche 
Elektrizitiits Werke, of Aachen (Garbe, Lahmeyer & Co.) 
have several dynamos and one alternator at work ; Messrs. 
Max Schorch & Co., of Rheydt, also show one alternator and 












a number of dynamos, and Messrs. Ernst H. Geist, of 
K6éln, exhibit a dynamo and motors. _ In addition, 
there are several dynamos used for electricity supply by 
exhibitors, apart from the central station plant, and an enor- 
mous number of motors. 

The ruling tendency of the exhibits is towards low speeds 
and horizontal engines — exactly the opposite of the 
Glasgow Exhibition; further, the majority of the 
engines are of the compound tandem type, with one 
crank, direct coupled to the generator. The valve gear 
takes a variety of forms, every maker apparently possessing 
his own special type; trip gears are common, though many 
engines are equipped with simple double-beat valves operated 
by mechanism of the positive-action type. 

Several vertical engines are shown, the finest being the 
3,000-H.P. engine of the Gutehoffnungshiitte, coupled to 
the large Lahmeyer three-phase generator; none of these 
runs at a higher speed than 225 revolutions per minute, and 
all are of the open type. The build of the alternators and 
dynamos is of remarkable uniformity, but little in the way of 
novelty being noticeable. 

The views of some of the features of the Exhibition and 
of the city, which we reproduce on p. 776, will afford an 
indication of the character of the buildings; their contents 
will be dealt with in later issues. 








TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 772.) 


Emden-Vigo Cable.—The working operations of the 
German Marine Telegraph Company, whose general meeting has 
just been held at Cologne under the presidency of the Marquis of 
'Tweeddale, were severely prejudiced by the interruptions in the 
Emden-Vigo cable during the past year. The first fault arose on 
January 28th and continued until March 13th, says the Financial 
Times, whilst the second interruption was of shorter duration, 
having extended from November Ist to the 9th of the same month. 
The repair of the cable at the first break occupied a considerable 
time in consequence of the unfavourable weather, and greatly in- 
creased the expenditure. The net profits for 1901 amount to 
£6,189, as compared with £12,058 in the previous year, and the 
dividend declared is at the rate of 3 per cent. as against 5 per cent. 
for 1900. 


German-American Cable.—A daily press telegram 
from Berlin says that the German cable steamer Podbielski has 
received orders to take soundings and measurements in the Atlantic 
Ocean preparatory to laying a new German-American submarine 
cable. 


Manchester Telephones. — At a meeting of the 
Telephones Committee of the Manchester Corporation held on 
Tuesday, it was decided to recommend the withdrawal of the 
Manchester Telephone Area Bill now before Parliament. 


Southport Telephones.—The Corporation are taking 
steps in regard to municipal telephones. A draft copy of the 
telephone license has been forwarded to the Town Clerk by the 
Postmaster-General, and is now under consideration. The license 
permits the Corporation to include in its telephone area the whole 
of the Ormskirk Union with the exception of Birkdale. 

Swedish Telephones.—A Bill is abont to be laid before 
the Swedish Parliament, states the British Consul (A. S. MacGregor), 
for the purchase by the State of the rights and stock of the two 
private telephone companies — Allminna and Bell. The price 
wanted is given as altogether about £711,110. 


Telegraphic Interruptions and Repairs :— 


CaBLEs, INTERRUPTED, REPAIRED, 
Latakia-Cyprus .. ee ee oo oe «- June 20, 1899 .. 
Alexandria-Laruaca .. ee ae ee -» Jan. 19, 1902 
Pueito Plata-Martinique .. os ee -. May 5, 1902 


LANDLINES :— 


“ Via Hanekin” on Persian territory .. «» Feb. 24,1900 .. 
Communication with Baranquilla and Cartagena Dec. 8, 1900 __—.. “s 
Guanta-Barcelona a as ee oe -- March 17, 1902.. s 
Berlin-Versovic .. ee ee -- March 41, 1902.. April 2. 
Barcelona-Ciudad Bolivar .. we ee ae March 6, 1902 .. es 
Puerto Plata and San Domingo .. ee .. April 26,1902 .. 








CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barking.—June 6th. Motors, pipework, chequer plat- 
ing, &. See “ Official Notices ” to-day. 
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Bedford.—May 17th. Fuel economisers for Corpora- 
tion. See “ Official Notices” April 25th. 

Brighton.—May 12th, Boundary wall and extensions 
to the tramway car sheds for the Corporation. See “ Official 
Notices ” May ‘2nd. 

Brighton.—June 9th. Points, crossings, tie-bars, bolts, 
&c., for the Corporation tramways; also 300 tonsof steel rails. See 
“ Official Notices ” to-day. 

Bury.—May 20th. Jet condenser and pumps for the 
electricity works. See “Official Notices” May 2nd. 


Coventry.—May 26th. Steam and water pipes and 
accessories. See “‘ Official Notices ” to-day. 

Dartford.—May 10th. 300-Kw. steam dynamo, piping, 
and switchboard instruments; Lancashire boiler, feed pump, &c. 
See “ Official Notices” April 25th. 

Dublin.—May 13th. Tenders are being invited by the 
Lighting Committee for the construction of a cast-iron subway 
under the Grand Canal Dock near the Victoria Bridge in connection 
with the municipal electricity supply undertaking. 

Dudley.—May 20th. Motors for the E.L. Committee. 
See “ Official Notices” to-day. 

France.—May 15th. The French Post and Telegraph 
authorities in Paris are inviting tenders until 15th inst., for the 
supply of 550 tons of copper wire. Particulars may be obtained 
from, and tenders are to be sent to, Le Sous-Secretariat d’Etat des 
Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 

Glamorgan.—May 31st. Electric wiring, &c., for 
Pare Gwyllt and Angelton Asylums, near Bridgend. See “ Official 





Notices ” to-day. 
Glasgow. 7th. | Economiser and condensing 
plants. See “ Official Notices ” to-day. 


Govan.—May 27th. Fuse boxes, meters, demand 
indicators, manhole and joint boxes, &c., for 12 months for the 
electricity Cepartment. See “ Official Notices” to- -day. 

Halesowen.—May 21st. The Council wants offers for 
taking over its electric lighting and light railway powers. See 
“ Official Notices ” May 2nd. 

Hungary, — September Ist. The authorities of 
Kolozsvar, in Hungary, want to introduce electricity for lighting 
and power purposes. See “ Official Notices” to-day. 

Ilford.—May 13th. Three 10-H.p. electric motors for 
the U.D.C. electricity department. See “ Official Notices” May 
2nd. 


London, 8S.W,—July 31st. 
ders for self-propelled lorry (oil). 
25th. . . 

Middlesbrough.—The electric wiring of the Large Hall 
at the Royal Exchange. J. M. Bottomley & Son & Welburn, 
architects, 28, Albert Road, Middlesbrough. 


Oldham.—May 20th. Cables, troughing, bitumen, and 
insulators for the Greenhill station. See “ Official Notices ” to-day. 

Poplar.—May 28th. Wiring (conduit) and fittings at 
Union Offices. See “ Official Notices” to-day. 

Roumania,—May 31st. Tenders are being invited until 
May 31st by the municipal authorities of Calarashi—Stirbeiu for 
the concession for the electric lighting of the town during a period 
of 35 years. 

Swansea.—May 10th. 
art schools and gallery for the Corporation. 
May 2nd. 


Stockport.—May 21st. 


The War Office wants ten- 
See “ Offizial Notices” April 


Installation for the Free Library, 
See “ Official Notices ” 


One water-tube boiler for the 
electricity works at Millgate. See “ Official Notices ” to-day. 

Swindon.—May 14th. Free wiring proposals for the 
Corporation. See “ Official Notices” May 2nd. 

Swindon.—May 19th. 252 accumulator cells and 
accessories for the Corporation electricity works. See “ Official 
Notices” May 2nd. 

Wallasey.—May 17th. The U.D.C. invites tenders for 
the maintenance of the electric installation on their steamers for a 
period of 12 months from July 1st next. H. W. Cook, Clerk, 
Public Offices, Egremont, Cheshire. 

West Ham.—May 13th. 
engines for induced draught, economisers, &c., 
works. See “ Official Notices” May 2nd. 


Steel chimneys, fans and 
for the electricity 





CLOSED. 


Dundee.—The Tramway Committee has considered ten- 
ders for a new triple-expansion engine and dynamo for the 
electricity station, and has accepted the offer of £6,215 by Messrs. 
Dick, Kerr & Co. 





Falkirk.—The tender of Messrs. Belliss & Morcom, 
Limited, has been accepted for the engines by the above Town 
Council. 


Grimsby.—At a meeting of the T.C. on April 28th, 
the following tenders to the plans and specifications prepared 
by the borough electrical engineer, Mr. W. A. Vignoles, were 
accepted :— 

220-kw. dynamo, and Belliss engine (98 tenders received), 

British Westinghouse Company, Limited (accepted) . £2,877 


Extension of switchboard, and supply of motor boosters (12 ten- 
ders received), The Britannia Company, Colchester 


(accepted) .. ‘ ne ve — on o@ 596 
Battery (9 tenders receiv ved), ‘Tudor Accumulator Company 
(accepted) .. 905 
C —— plant, cooling tows er, &e. (24 "tenders received), 
. H. Allen & Co, Limited (accepted) .. 1,748 
Pipewsn, Sir Hiram Maxim E.E. Company, Limited (accepted) 585 


Water-tube boiler, with Erith underfeed automate stoker (7 ten- 
ders received), Stirling Boiler Company, Limited (accepted) 1,151 


£7,962 362 


This plant is required to meet the load next winter. On Ay April 
8th the Town Clerk received the sanction of the L G.B. to borrow 
an additional £17,000, £4,100 being for accounts overspent, and 
£12,9(0 for extensions of plant and mains. This makes the total 
capital expenditure sanctioned by the L.G.B., £72,000. 


Halifax.—The Electricity Department has accepted 
tenders from the British Thomson-Houston Company, Limited for 
the supply of two 200-Kw. rotary converters for £1,304; one high- 
tension switchboard for the sum of £332. Also the tender of the 
British Electric Transformer Manufacturing Company, Limited, for 
the supply of seven 75-Kw. single-phase transformers for the sum 
of £798, subject to the transformers bei: g made suitable for work 
in conjuaction with the rotary converters and high-tension switch- 
board to be supplied by the British Thomson-Houston Company. 


Heckmondwike.—The following tenders have been 
accepted by the U.D.C. for the extension of their electric lighting 
station :—Section A, steam piping, Messrs. Thornton & Crebbin, 
3radford ; Section C, battery, the Chloride Electrical Syndicate 
Limited, London; Section D, switchboard, Mr. Bertram Thomas, 
Manchester ; Section E, condenser, Messrs. Thornton & Crebbin; 
Section F, cooling tower, the Worthington Pump Company; Section 
G, cables, Messrs. Henley, Limited, London, Further inquiries are 
to be made by the committee with respect to B, engines and 
dynamos. 


London.—The London County Council received eight 
tenders for the supply of about 48 miles of high-tension cable and 
ten offers for 100 miles of low-tension cable required in the recon- 
struction of the tramways. One of the tenders for the former, and 
two of those for the latter, were not in accordance with the 
specification. The tenders in proper form are given below :— 

HiGH-TENSION CABLES. 


St. Helens Cable Company .. £31,454 12 6 
Siemens Bros. & Co, (accepted) . 81,748 17 6 
Western Electric Company .. 81,849 18 6 
British Insulated Wire Company -. 983,371 17 6 
Callender’s Cable Company ae -- 84,782 6 8 
W. T. Henley’s Telegraph Works C ompany 34,199 17 8 
Land und See Kabel Werke Aktien Gesells schaft, 
Cologne .. 40,464 19 4 
bis Te NSION CABLES, 

St. Helens Cable Company £47,298 5 0 
British Insulated Wire Company (accepted) 49,499 12 6 
Western ElectricCompany . 49,964 6 8 
Siemens Bros. & Co. ; 50,528 5 0 
Callender’s Cable C ompany 54,2938 11 8 
W. T. Henley’s Telegraph W. orks Company 51,303 6 8 
Johrson & Phillips 56,518 8 8 
Land und See Kabel Werke Aktien Gesellschaft 61,478 5 4 


The Highways Committee, in reporting to the Council on 
Tuesday, stated that the lowest tender in each case was that of the 
St. Helens Cable Company. The tenders had been carefully 
exami: ed and the Committee were advised that the most satis- 
factory were that of Messrs. Siemens Bros. for the high-tension 
cables, and that of the British Insulated Wire Company for the low- 
tension mains. The Committee understood that the samples 
submitted by the St. Helens Cable Company were not of an 
entirely satisfactory character for the purpose for which the cables 
are required, and the company had not in either case submitted a 
complete tender, certain information having been omitted. The 
times for delivery specified by the British Insulated Wire Company 
and Messrs. Siemens Bros. were quite satisfactory, and the Com- 
mittee recommended the acceptance of their tenders for low and 
high-tension cables respectively. 

Mr. A. M. Torrance remarked that the St. Helens Cable Company, 
which had submitted the lowest tender in each case, had satis- 
factorily executed work for the Council, and they were willing to 
comply with the Teqvreaeae of the ‘ ouncil’s engineer. - The 
difference in the amounts was £2,400, and he hoped the chairman 
of the committee would give some explanation of the course pro- 
posed to be adopted. 

Mr. J. A. Baker, in reply, stated that the cables of the company 
referred to, were not found to be so satisfactory for the particular 
work required in connection with the tramways as those of the 
other two firms whose tenders were recommended for acceptance. 
The company had done work for the Council in the lighting of the 
embankment, but in the present case the Committee on the advice 
of Dr. Kennedy and the Council’s experts had no option but to 
accept the tenders proposed. Besides, the company had not 
filled up the form of tender with the rates of wages. 

The recommendation of the Committee was then carried without 
further discussion. 
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The Borough Council has 


London,—Istineron. 
entrusted Messrs. Rowland Carr & Co., of London, with the supply 
of 72 arc lamp columns required for Highbury arc lighting exten- 
sions. 


Manchester.—Messrs. Higginbottom & Mannock, of 
Gorton, Manchester, are supplying the Manchester Corporation 
with a 20-ton electrically-driven overhead travelling crane for the 
Stuart Street electricity station. 


Morley.—The Corporation has accepted the tender of 
Messrs. W. T. Glover & Co., Manchester, for the supply of cable for 
house connections. The tender of the Morley Electrical Engineer- 
ing Company for the supply of two electrical exciters for the sum 
of £104 has been accepted by the Corporation. 


Salford.—The Howard Conduit Company, Limited, of 
Trafford Park, have received from the Salford Corporation the 
contract for 12 months’ supply of asphalt *troughing. 


| canes 











FORTHCOMING EVENTS. 


Friday, May 9th.—At 7.30 p.m. Institution of Civil Engineers. 
Students’ annual dinner at Restaurant Frascati. 
At 7.30 pm.—National Telephone Company’s Dinner at 
the Trocadero Restaurant. 
Saturday, May 10th.—At10a.m. Institution of Junior Engineers, 
Visit to the Great Eastern Railway Works, Stratford. 
At10am. Institution of Electrical Engineers (Students’ 
Section). Visit to Messrs. Elliott Bros.’ works at 
Lewisham. 
At 7.30 p.m.— Electrical Engineers R.E. (Volunteers) 
Cycling Club. Bohemian Concert at headquarters, 
Regency Street, S.W. 
Monday, May 12th. — At 3.30 p.m. Institution of Electrical 
Engineers. Conference at the Society of Arts re 
Factory Act. 
Tuesd iy, May 13th.—At 8 p.m. Institution of Electrical Er gi- 
neers (Glasgow Section). Meeting at the Institution 
; of Engineers and Shipbuilders, 207, Bath Street. 
Wednesday, May 14th.—Royal Society. Annual conversazione. 
“At 4p.m. Institution of Electrical Engineers (Birming- 
ham Section). Visit to the Corporation Electricity 
Works, At 7.30pm. Meeting at the University. 
Tongadiy, May 15th.—At 8 p.m. . The Institution of Electrical 
Engineers. Extraordinary general meeting at the 
Society of Arts. Paper on “Electrical Traction on 
Steam Railways in Italy,” by Prof. C. A. Carus-Wil:on. 








NOTES. 


Electrical Vehicle Trials, — The Sccretary of the 
Automobile Club has sent usa preliminary notice regarding the 
trials of electric vehicles which are to take place from July 7th— 
12th, 1902. The trials will last five days, and cars may be entered 
in either of the following classes :—(1) Town carriages; (2) country 
carriages weighing over 30 cwt., including accumulators ; (3) country 
carriages weighing under 30 cwt., including accumulators. The 
following routes have been selected :—(a) London to Brighton, (2) 
Brighton to London, (c) London to Sandown and back, (d) London 
to Windsor and back, (e) London to Ascot and back, (/) special 
route for observations. Special optional routcs will te selected for 
town carriages. In order to enable the Trials Committee to make 
efficient arrangements for the charging of cars, manufacturers: f 
electric carriages are requested to inform the club secretary how 
many cars they propose to enter in the trials, and to state in respect 
to each car:—(a) The charging voltage at the beginning and end of 
charge, (6) the average current during charge, (c) the approximate 
time required for charging. Official entry forms will be issued in 
due course together with full programme of the trials. We may 
mention that statements of the particulars now asked for do not 
bind manufacturers to enter the cars for the trials. 

Electric Train Lighting in Germany.— The minister 
charged with the control of the State railways in Germany recently 
ordered trials to be made with a simplified system of electric 
illumination. These experiments appear to have given favourable 
results, for on March 21st the system was installed on the train 
leaving Berlin for Sassnitz, and since that date numerous other trains 
have been fitted up with the system. The Centralblatt f. Ac umu- 
lutoren und Elementenkunde of April 1st gives no details of the 
apparatus used, but it states that accumulators form an imrortant 
adjunct of the system. We may therefore assume that it is our old 
friend the “Stone” system, modified by the utilisation of accu- 
mulator cells of German manufacture. 


The Institution of Civil Engineers,—At the annual 
meeting of the Institution of Civil Enginecrs, held on Tuesday 
last week, Mr. Charles Hawksley, President, in the chair, the result 
of the ballot for the election of officers was declared as follows :— 
President, Mr. J. C. Hawkshaw, M.A.; vice-presidents, Sir William 
White, K.C.B., Mr. F. W. Webb, Sir Guildford Molesworth, 
K.C 1.E., and Sir Alexander Binnie; other members of Council; 
Mr. James Barton (Dundalk), Mr. Horace Bell, Mr. B. Hall Blyth 
Edinburgh), Mr. Cuthbert A. Brereton, Mr. John Brown (Cape 











Town), Mr. R. Elliott Cooper, Colonel R. E. B. Crompton, Mr. 
Cecil West Darley, Mr. George F. Deacon, Mr. W. R. Galbraith, 
Mr. E. P. Hannaford (Montreal), Mr. G. H. Hill, Mr. J. C. Inglis, 
Mr. G. R. Jebb (Birmingham), Dr. Alex. B. W. Kennedy, Sir 
William Thomas Lewis (Cardiff), Mr. J. A. McDonald (Derby), Mr. 
William Matthews, C.M.G., Mr. William Shelford, C.M.G., Mr. 
Alexander ‘Siemens, Mr. Henry C. Stanley (Brisbane), Mr. John 
Strain (Glasgow), Mr. John I. Thornycroft, Prof. W. C. Unwin, 
B.Sc, Mr. F. R. Upcott, C.8.1., Sir Leader Williams (Manchester). 


The Light Railways Convention in London,—It has 
been arranged that the Berners Hall, Agricultural Hall. Islington, 
shall be the headquarters of the Tramway and Light Railway Con- 
gress, which will be formally opened on Monday afternoon, June 
30th. The Tramways Exhibition will be opened immediately after 
the opening of the Congress. In the evening of the 30th a reunion 
or conversazione will be held, when those invited will be the joint 
guests of the Union Internationale Permanente de Tramways and of 
the Tramways and Light Railways Association. On the three fol- 
lowing days, July 1st, 2nd and 3rd, Congress meetings will be held 
at the Berners Hall in the forenoon, and excursions will be made 
in the afternoon. On Friday, the 4th, the Congress will sit until 
they complete their labours, and in the evening a banquet will be 
given by the Association at De Keyser’s Hotel. There will be a 
General Committee Room during the Congress at De Keyser’s Hotel. 


London County Council.—At a meeting on Tuesday 
the Council decided to lend £2,200 to the Poplar and Stepney Sick 
Asylum Managers for installing the electric light at the asylum. 

The Parliamentary Committee, in reporting on the Council’s 
General Powers Bill, referred to the clauses relating to the wiring 
and fitting of premises for electric lighting. It appeared that a 
question arose on the Bill before it reached the Select Committee 
as to the provisions proposing to enable local authorities to borrow 
and expend money for these purposes. These powers were sought 
at the request of the Borough Councils, but at the instance of the 
authorities of the House, the provisions were struck out of the Bill. 

Mr. G. H. Radford, replying to Mr. W. Bruce, who asked the reason 
for the abandonment of the clauses, stated that the provisions were 
prepared at the wish of certain Borough Councils which were 
interested in the matter. The Council supported its case by citing 
instances of a number of other public bodies which had obtained 
private Acts which enabled them to do what the Borough Councils 
desired, and the Committee had done their best to advance the 
proposals, 

The Highways Committee ren.inded the Council of the decision 
arrived at last February to acquire certain property at a cost of 
£70,000. The property, which was, until recently, used by the Gas 
Light and Coke Company;-is known as the Pimlico Gasworks, has a 
river frontage of 320 ft., and is situated between Grosvenor Road 
and Pulford Street. In the opinion of the tramway manager and 
the electrical engineer, the site was suitable for a power station to 
supply energy for the working of tramways in the western half of 
the county. The Council’s agent had entered into a formal contract 
for the purchase of the property for £80,000, and subsequently 
assigned the contract to the Council, whose solicitor was now in 
direct communication with the company for the completion of the 
purchase. On the recommendation of the Committee, the Council 
sanctioned a supplementary estimate of £11,000, so as to carry the 
scheme into effect. 

It was decided to enter into a contract with Messrs. J. G. White 
and Co., the contractors for the roadwork, for laying the stoneware 
ducts for the electric cables to be placed within or alongside the 
footpaths near the tracks of the Westminster—Tooting tramways. 
The estimated cost of the works amounted to £10,000, including the 
repaving of the footpaths. 


The Electrical Trades Section of the London 
Chamber of Commerce.—The annual report for the year 1901, 
relating to the work of the Electrical Trade Section of the Chamber 
during that period, states that 18 meetings of the Section and its 
committees were held in connection with a number of important 
questions affecting the electrical industry. The report refers to 
the action of gas and water companies in endeavouring to upset 
the settlement of the joint committee in regard to the question of 
“earth returns.” 

Having regard to the efforts of the gas and water companies to 
disturb this decision, the Section and its committee co-operated 
with the Tramways and Light Railways Association, and organised 
a deputation to Lord Morley, consisting of members of the two 
bodies. There were also in attendance to support the views of the 
traction companies the town clerks of Dundee and Sheffield. This 
deputation put the whole case of the tramway companies before 
Lord Morley, and there is reason to suppose that the lord chairman 
made representations to subsequent committees, since the decisions 
from that time have been sympathetic to the electrical traction 
industry. In the case of the West London Tramways there was a 
very favourable verdict from traction companies’ point of view. 
The committee of the Section is still taking joint action with the 
Tramways and Light Railway Association on this matter. 

In February the Section appointed an “ Electrical Power Mains 
Regulations” Committee which arrived at the conclusion that an 
effort should be made to procure some modification of the existing 
Board of Trade regulations, and their views were embodied in a 
letter which was sent to the electrical adviser to the Board of Trade, 
which has already been published in our columns. 

After referring to work done in connection’ with the power 
sthemes, the report says that in May the Section appointed a sub- 
committee, consisting of the chairman and Major-General C. E. 
Webber, to represent the views of the Section on Clause 45 of the 
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Factory and Workshops Amendment Bill, wherein it was sought to 
include electrical stations and places where electrical energy was 
“transformed ” within the scope of the Factory Act as non-textile 
factories. The matter was argued before the Standing Committee 
on Trade by Mr. Seton Karr, M.P., on behalf of the electrical 
industry, and further representations on the subject were addressed 
to Mr. Ritchie by the Section, jointly with the Institution of Elec- 
trical Engineers. The Electrical Section were represented on the 
Parliamentary Committee of the Manufacturers’ Section, and, as a 
result of their joint efforts, some alteration was effected in the Bill. 
The Act as now passed contains the following addition to the list of 
non-textile factories :—‘“ Electrical stations, that is to say, any 
premises or that part of any premises in which electrical energy is 
generated or transformed for the purpose of supply by way of trade, 
or for the lighting of any street, public place or public building, or 
of any hotel, or of any railway, mine, or other industrial under- 
taking.” The clause is decidedly less objectionable than that 
originally drafted, because, (a) it is clear that it is not intended 
to apply to transformer boxes in streets; (4) only that part of the 
specified premises where electrical energy is actually generated or 
transformed will come within the Act. 

Other matters considered by the Section included proposed the 
reduction of the maximum price for electrical energy ; interruption 
of telegraphic communication between London and the North; 
appointment of the Board of Trade Departmental Committee on 
Light Railway and Tramway Legislation; the agreement between 
the National Telephone Company and the Post Office, &c. 


Conversazione of the Institution of Electrical 
Engineers.—It has now been definitely announced that the Insti- 
tution Conversazione will be held in the Natural History Museum 
on Tuesday, July 1st. In view of the fact that the Tramways and 
Light Railways Congress will then be sitting, and that many of the 
foreign delegates to the Congress are likely to attend the Conver- 
sazione, and that the Incorporated Municipal Electrical Association 
will also open its Convention in London on the following day, and, 
further, that the date is within a week of the date of the Corona- 
tion, when London is expected to be very full, the Council has 
decided, by permission of the trustees, to open one of the large side 
galleries in addition to the Central Hall of the Museum. The 
Metropolitan District Railway has, we understand, also kindly 
promised to open the subway from the South Kegsington Station 
to the grounds for the benefit of guests travelling by this line. 


Cork Exhibition,—At the Cork Exhibition the electric 
installation is of an extensive nature, practically all the machinery 
throughout the whole buildings being driven by electric power. 
The generating station is situated in the north-east corner of the 
Machinery Hall, and comprises two large Lancashire boilers working 
at 160 lbs. pressure, fitted with Meldrum patent automatic Koker 
stokers, and from these steam is conveyed by pipes to Laval steam 
turbines, Robey verticals, and Reavell vertical engines are coupled 
up toelestric generators. The pressure on the external circuits is 
indicated on a Kelvin illuminated-dial station voltmeter; the board 
was built locally by Messrs. Porte & Co., of Dublin and Cork. The 
generai illumination of the buildings is by means of about 100 
enclosed type arc lamps, made by Crompton & Co. The stalls are 
all being lighted with incandescent lamps, of which there are 
several thousands in use. There are about 50 electrie motors pro- 
vided for driving the various exhibits requiring power. 

The makers represented are the Brush Company, Crompton & Co., 
British Thomson-Houston Company, British Schuckert Company, 
Verity’s (electric motors), Holmes & Co., and the Anglian Company. 
The electrical work in connection with the Cork Exhibition has 
been carried out by Messrs. Porte & Co., who are the sole electrical 
contractors, under the personal supervision of Mr. F. C. Porte, 
local manager of the firm. The whole of the engineering work has 
been carried out under the supervision of Mr. Cutler, C.E., city 
engineer, assisted by Mr. Nalder, chief engineer to the Cork 
Tramway and Lighting Company. 


Calcium Carbide as an Insecticide.—During the 
past two or three years the vineyards in the well-known district of 
Beaujolais, in France, have suffered severely from the attacks of 
numerous winged pests, the most important of which is the pyralid 
(Aphomia colonelia). The destruction became so great that last 
July a series of experiments was carried out in the Liergues vine- 
yard to see if the perfect insects could be caught by means of bright 
lights burning all night. A little apparatus was constructed con- 
sisting of an acetylene generator holding about 6 ounces of 
calcium carbide, over it being a circular metal dish 18 or 20 in. 
in diameter, and over that at a height of 5 to8in. a single acetylene 
jet giving a light of about 10 c.p., which the carbide was sufficient 
to supply for six or seven hours. Inthe basin a layer of water 1 in. 
deep was placed, and on that a layer of petroleum or some other 
cheap oil, of which some two to five fluid ounces were required. 
These apparatus were erected at a distance of 150 yds. apart, and 
were set in action at dusk, preferably on dark nights. On the first 
night one lamp caught 4,650 pyralids and 218 odd moths ; while on 
a later occasion when 20 Jamps were employed, the catch varied 
from 900 to 5,000 in each; a total of 64,000, or an average of 3,200 
insects per lamp per night. From July 13th to 31st, when the ex- 
periments were stopped, the total take was 170,000, or 940 per 
lamp-night ; the proportion between the sexes being 42 per cent. of 
females and 58 per cent. of males. On the second and tnird nights 
(July 14—16th) the females were 59 per cent. and 76 per cent. of 
the take. The expense of the lamps is reported to have been 
8 centimes per night, or 32 centimes per hectare (2'5 acres). This 
method of destroying insect pests is more efficacious than anything 
which has been tried before ; simple basins of oil have caught many 
moths in the past ; but the addition of the acetylene flame makes 









































































































the trap far more powerful. The process, however, must be adopted 
at the time when the perfect insects are in existence, and when the 
weather is favourable—say, for about 20 nights in the year. The 
figures given above would have been even more satisfactory had 
the experiments been begun earlier in the season. 


Institution of Electrical Engineers.—The Dublin 
branch of the Institution has elected the following gentlemen on to 
the Committee for the ensuing session:—Chairman, Mr. J. W. 
Towel; Vice-Chairman, Mr. F. Gill. Committee—Prof. W. F. 
Barrett, F.R.S.; Messrs. W. Brew, W. Brown, A. T. Kinsey, H. L. 
Edward, C F. Pilditch, A. E. Porte, P. S. Sheardown, W. Tatlow, 
and Prof. W. E. Thrift. 


Royal Institution.—At Monday’s meeting among the 
new members elected were Mr. Carl F. von Siemens, and Mrs, 
C. F. von Siemens. 


Conference with Reference to the Factories and 
Workshops Act, 1901.— The Institution has issued invitations 
for this Conference at 3.30 p.m. on Monday, May 12th, in the rooms of 
the Society of Arts, kindly lent for the occasion. 


Coronation Energy.—West Hartlepool. Mr. H. F. 
Fredericks. Replies to questions:—(1) None. (2) Free for one 
night to consumers. (3) No. (4) Municipal buildings, town hall, 
public market, and park entrances. 


An Electrical Van for the G.P.0.— Mr. Carl 
Oppermann, of Wynnat Street, Clerkenwell, E.C., has lately 
completed an electric delivery van to the order of Messrs. Julius 
Harvey & Co. The vehicle, of which an illustration is given here- 
with, is intended for the G.P.O, and is to be used in the collection 
of letters from street boxes, and the conveyance of the same to the 
sorting office, the carrying capacity being about 10 cwt. The under- 
frame is of tubular construction ; it carries a 3-H.P. electric motor, 
driving the balance-geared counter-shaft by siagle-reduction spur 
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gearing, two side chains conveying the power to the rear road 
wheels. The battery, which is located under the driver's seat, con- 
sists of 40 cells of the new ‘“‘A BC” accumulators of 160 ampere- 
hour capacity, stated to be sufficient to run the vehicle a dis- 
tance of about 70 miles on one charge. The controller is adapted 
to give three forward speeds, the maximum being about 12 miles 
per hour. The steering is controlled by means of a tiller lever, 
while on the hubs of each of the gear road wheels,are pedal- 
actuated band brakes. 


American Battery Combine.—A Philadelphia dispatch 
to New York Liectricity says that a company under the title of 
the Consolidated Storage Battery Company, with a capital of 
$10,000,000, has secured a charter at Trenton, and it is believed that 
it is organised for the purpose of securing control of the various 
storage battery companies. 


Germany.—In connection with the Diisseldorf Inter- 
national Exhibition, an International Navigation Congress is to be 
held in that cityfrom June 29th to July 5th next. Among the 
many papers to be read are one on “ Utilisation of Water-Power at 
Weirs,” and one on “The Employment of Electricity on Inland 
Waterways and Harbours in Russia.” 


Electric Barges.—There is an effort being made to 
revive the scheme for widening and deepening the Severn and the 
Birmingham and Worcester Canal, so as to form a continuous water 
route for vessels of 300 tons burden from the Midland metropolis 
to the sea. An important feature of the scheme is the proposed 
introduction of steel barges worked by electricity. 
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General Post Office.—Mr. J. Hookey, late engineer-in- 
chief to the Post Office, has been presented with a handsome 
service of silver plate, subscribed for by numerous friends and 
colleagues in the service from which he has lately retired. 


Obituary.—We regret to learn from the B. and S. A. 
Export Gazette of the death, at Kimberley, of Mr. Granville Vines, 
electrical engineer to the Kimberley Corporation. Mr. Vines was 
a valued and frequent contributor to our columns. The cause of death 
was enteric fever. 


Personal.—Among the candidates recommended by the 
Council of the Royal Society for election into the Society, we note 
the names of Mr. John Brown and Mr. Thomas Mather. Mr. Brown 
is distinguished for his studies of the results produced by dissimilar 
substances on electric currents. Mr. Mather, who has for many 
years occupied the position of chief assistant to Prof. W. E. Ayrton 
in the City and Guilds of London Institute’s Technical Colleges, has 
acquired distinction by virtue of his excellent work in the theory 
and practice of electrical engineering. Combining the qualities of 
painstaking, thoroughness, and foresight, with absolute devotion to 
duty regardless of self, Mr. Mather has unobtrusively carried on 
work of abiding value; probably the narrow moving-coil galvano- 
meter (which he completely re-organised), the universal shunt box, 
and the electrostatic voltmeter, all of which were jointly devised by 
Mr. Mather and Prof. Ayrton, are the best known results of his 
labours. Our congratulations will be echoed by the army of past 
students who look back with gratitude to their association with Mr. 
Mather. 

Mr. John Roberts, electrical engineer of Johannesburg, was 
lately married at St. Mary’s Church there, to Miss Kate Brunkell. 

Mr. F. Harrison, A.M.I.E.E., has resigned his position as works 
manager to Cryselco, Limited, Kempston. 

Mr. S. Thos. Pemberton, late representative for Messrs. John 
Gibbs & Sons, Liverpool, has been appointed representative for 
the Midlands and South Wales for Electromotors, Limited, 
Manchester. 

We learn that Mr. Venning, who has been the chief engineer of 
the steam engineering and central station department of the British 
Thomson-Houston Company, Limited, during the past five years, 
has resigned his position with that company. He is best known as 
the designer of several of the largest and most important generat- 
ing stations erected during that time, his latest work being in con- 
nection with the plants of the Great Northern and City Railway 
and Chatham Tramways, both of which are nearing completion. 

Mr. Walter Press has been appointed mechanical draughtsman 
in the first class, at a commencing salary of £215 a year, on the 
permanent staff of the head office of the London County Council 
Tramways. There were 56 applicants for the position. 

From newspaper telegrams, and from the columns of American 
journals, we learn that Lord Kelvin is having a most magnificeat 
reception wherever he appears in the United States. The ceremony 
of conferring upon his lordship the degree of LL.D. at Yale 
University is reported to have been most impressive. Lord Kelvin 
was expected to set sail for home to-day. 

The Halifax Town Council have appointed Mr. Lionel E. Harvey, 
of Leeds, as superintendent of the tramways overhead construction 
work, 

The chairman of the Bradford Tramways Committee (Mr. Jas. 
Hill), and the general manager (Mr. C. J. Spencer), are at present on 
a tour in the United States to inquire into tramway developments 
there. 


Shipley Tramways.—The Shipley tramway was opened 
on May 3rd to run in connection with the line from Bradford to 
Frizinghall. 


The B.A. Meeting.—This year’s British Association 
Congress is to be held at Belfast from September 10th to 17th, 
under the presidency of Prof. James Dewar, F.R.S. Section A 
(Mathematical and Physical Science) will be presided over by 
Prof. J. Purser; G (the Engineering Section) being in the hands of 
Prot. J. Perry. 


Expiring Patent.—It is of interest to point out that 


on the ist inst., Patent No. 6,481, 1888, expired. This was the 
patent taken out by Tesla for the polyphase induction motor. 


Appointment Vacant.— The Victoria Jubilee Insti- 
tute vacancy to which we referred last week, is a Bombay appoint- 
ment, 








THE CENTRAL STATION ENGINEER. 


Tur Cheltenham B.C. has increased the salary of the borough 
electrician, Mr. Haminron Kitaour, from £400 to £500. 

Mr. W. T. Stamp has been appointed chief assistant to the elec- 
trical engineer at Devonport, at a salary. of £130 a year. 

Mr. F. C. Pay, the electrical engineer at Newton Abbot, where 
the Edmundson Corporation, Limited, are about to lay down their 
plant, was presented by the staff and employés at Hammersmith 
Borough Electricity Department with an oak case of drawing 
instruments, &c., on his leaving that place for Newton Abbot. 

On Friday afternoon, 2nd inst., Mr. J. GRay Scorr was presented 
by the staff of the Corporation electricity department, Leith, with 
a handsome smoker’s cabinet, on the occasion of his leaving to take 
up his appointment as borough electrical engineer, Croydon. ' Mr. A, 
PgDEN RUTHERFORD, who is to succeed Mr. Scott at Leith, made 





the presentation, and in the course of a few remarks, said that he 
hoped Mr. Scott would look upon the gift as a mark of their great 
appreciation of the courtesy he had always shown towards the 
staff. Mr. Scott, in returning thanks, referred to the success of 
the undertaking in Leith, and said that he felt that this success was 
due to a large extent to the hearty co-operation of the members of 
the staff with himself. 

Recently in Cape Town the Electric and Waterworks Committee 
reported to the Borough Council that they had invited applications, 
both in England and in South Africa, for the position of electrical 
engineer, at a salary of £650 per annum, with free residence, the 
agreement to be for three years. In the result, 73 applications were 
received in London, and nine in Cape Town. After some dis- 
cussion, the matter was put to the ballot, and the Council duly 
elected Mr. W. F. Lona, of Manchester. 

The engineering staff and employés of the Glasgow Corporation 
Tranways held a smoking concert on Monday, April 28th, at the 
Bank Restaurant. Mr. Wint1am Crakk, the engineer-in-chief, pre- 
sided. During the evening Mr. M. B. Frecp made a presentation 
to Mr. J. W. Donnet, the power station superintendent, on the 
occasion of his leaving Glasgow to take up a position as resident 
engineer to the Trafford Park Power and Lighting Supply Company. 
The presentation consisted of a gold watch and chain, and a gold 
bracelet for Mrs, Donnet. 








NEW COMPANIES REGISTERED. 


Electro Voelker Syndicate, Limited (73,551).—This company 
was registered on April 25th, with a capital of £5,000 in £1 shares, to carry‘on 
the business of sanitary and electrical engineers, gasfitters, &c., and to adopt an 
agreement with A. Manning. The first subscribers (each with one share) are: 
E. B. Morris, The Hawthorns, 54, Pelham Road, 8. Wimbledon, 8 W., clerk; 
W. B. Saw, 25, Holwood Road, Bromley, Kent, accountant; J. M. Cook,'76, 
Corrance Road, Brixton, 8.W., clerk; J. R. Beckett, 57, Cambridge Road, 
Ilford, gentleman; H. E. Hounsell, J.P., 6, Bellefields Koad, Brixton, 8,W.; 
T. J. V. Fielden, Winchester House, Watford, gentleman; and A. Roe, 58, Lin- 
thorpe Road, Stamford Hill, N., gentleman. No initial public issue. The nim- 
ber of directors is not to be less than two nor more than three; the subscribers 
are to appoint the first. 


Bohm Syndicate, Limited (73,577).—This company was regis- 
tered on April 29th, with a capital of £35,000 in £1 shares, to acquire from 
M. Boyd the benefit of certain existing inventions relating to electric incan- 
descent lamps, and to carry on the business of electricians, engineers, suppliers 
of electricity for light, heat and power, manufacturers of and dealers 
in electric lamps and apparatus, &c. The subscribers (each with ‘one 
share) are:—E. Bohm, 46, Clerkenwell Road, E.C., electrician; A. J. Prout 
60, Fore Street, E.C., stockbroker; C. E. Daniel, 48, Atholl Mansions, South 
Lambeth Road, 8.W., civil engineer; H. M. Cox, 28, Martin’s Lane, E.C. 
contractor; F. J. Evans, Blue Anchor Tavern, Fenchurch Street, E,C., 
licensed victualler: W. M. Bailey, Woodleigh, Forest Hill, S.E., accountant; 
and M. Boyd, 147, Fenchurch Street, E.C., financial agent. No initial public 
issue. The number of directors is not to be less than two nor more than séven; 
the subscribers are to appoint the first; remuneration, two guineas each per 
board meeting attended (three guineas for the chairman). 


Receiver Syndicate, Limited (73,571).—This company was 
registered on April 28th, with a capital of £2,000 in £1 shares, to acquire and 
turn to account patents, concessions and rights relating to wireless telegraphy 
or telephony and apparatus connected therewith, and to deal in and with ap- 
paratus, machinery, &c. The first subscribers (each with one share) afe:— 
T. Andrew, 8, Sheen Park, Richmond, gentleman; F. R. Bristow, Stock. Ex- 
change, E.C., stockbroker; R. M. Kerrell, 9, Gracechurch Street, E.C., gentle- 
man; F. A. Jessett, 67, Leadenhall Street, E.C., merchant; G. C. A. Kohler, 
74, Wool Exchange, E.C.; merchant; H. Saunders, 8, Great Winchester Street, 
E.C., gentleman; and W. Timbrell, 75, Queen Victoria Street, E.C., journalist, 
No initial public issue. Registered without articles of association. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Morley Electrical Engineering Company, “imited (52,358). 
~This company’s annual return was filed on March 1th, when 1,524.gbares 
were taken up out of a nominal capital of £5,000 in 5,000 shares of £1 each; £1 
per share has been called up on each of 504 shares, resulting in the receipt of 
£504; 1,020 shares are considered as fully paid. Mortgages and charges,;-£1,000. 


London Electric Wire Company, Limited (36,544).—This 
company’s annual return was filed on March 3rd, when 7,512 preference and 
8,295 ordinary shares were taken up out of a nominal capital of £100,000in 
10,000 preference and 10,000 ordinary shares of £5 each; £5 per share has. been 
called up on 3,652 preference and 4,435 ordinary shares, resulting in the receipt 
of £40,445; £38,600 is considered as paid on 8,860 preference and 8,860 ordinary 
shares. No mortgages or charges. 


Kensington and Knightsbridge Electric Lighting Com- 
pany, Limited (26,193).—This company’s annual return was filed on Mareli 24th, 
when 21,000 ordinary, 10,000 first preference, and 10,000 second preference 
shares were taken up out of a nominal capital of £350,000 in 50,000 ordinary, 
10,000 first preference, and 10,000 second preference shares of £5 each. £5 
has been called up on each of 15,968 ordinary, 10,000 first preference, and 10,000 
second preference shares, resulting in the receipt of £179,840. £25,160 is con- 
sidered as paid on 5,032 ordinary shares. Debt in respect of mortgages and 
charges, £9'',000. Ditto in respect of debenture stock issued by this company 
in conjunction with the Notting Hill Electric Lighting Company, Limited, 
£115,000. 


Scarborough Electric Supply Company, Limited ‘ (37,569). 
—This company’s annual return was tiied on March 9tn, when 6,000 shares were 
taken up out of a nominal capital of £100,000 in 10,000 shares of £10 each. £9 
per share bas been called up on 5,000 and £6 per share on 1,000 shares, resulting 
in the receipt of £50,993; £7 remains in arrears. No mortgages or charges. 


Mazarron Electric Light Company, Limited (38,277).—This 
company’s annual return was filed on February 8rd, when 151 preference and 
10,000 ordinary shares were taken up out of a nominal capital of £15,000; in 600 
preference shares of £10 each and 10,000 ordinary shares of £1 each. #10 per 
share has been called up on 151 preference, and £1 per share on seven. ordi 
shares, resulting in the receipt of £1,517. 9,998 ordinary shares are consid 
as fully paid, Mortgages and charges, £820, 
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Northampton Electric Light and Power Company, Limited 


28,640).—Particulars of registered mortgages and charges :— 





| | | 
| Dates of | | Amount 





| resolution | Dates and’ " 
Amount | creating amounts of Property | Trustees. previonsly 
secured, f . | charged. issued in 
| series of issues. | game series 
|debentures. | * 
| | 1901. | 
£8,600. | Deo. 6, 1898,|March 8, £5,000. The under-| None. | £3,600. 
and | | taking and } 
Mar. 8, 1891. | property of | 
| | the com- 
| pany, pre- 
| sent and | 
| future, in- | 
cluding | 
| | uncalled 
| | Capital. 
Not exceed-|June 3, 1896.! April 15, £700. | Ditto. None. | £19,600, 
ing ‘two- July 1, £200 
thirds of Aug. 81, £200. 
the sub- | Sept. 28, £1,300. 
scribed | Oct. 11, £500. 
cap tal for | Oct. 25, £1,000. 
the time Nov. 26, £450. 
being. Dec. 31, £400. 


1902. 
Feb. 15, £1,450. 
March 8, £450. 


St. James’s and Pall Mall Electric Light Company, Limited 
(20,015).— This company’s annual return was filed on March 20th, when the 
entire capital of £300,000 in 20,000 preference shares and 40,000 ordinary shares 
of £5 each had been taken up. £5 per share has been called up on 20,000 
preference and 89,650 ordinary shares, resulting in the receipt of £298,250. 
£1,750 is considered as paid on 350 ordinary shares. Mortgages and charges 
£150,000 (24 per cent. debenture stock). 


Pontypool Electric Light and Power Company, Limited 
(86,109).—This company’s annual return was filed on April &th, when 1,143 
shares were taken up out of a nominal capital of £10,000 in 2,000 shares of £5 
each ; £5 per share has been ca'led up on 669 and £4 per share on 474 shares, 
resulting in receipt of £5,241. Mortgages and charges, £5,000. 


Notting Hill Electric Lighting Company, Limited (25,921). 
—This company’s annual return was filed on April 11th, when 10,852 ordinary, 
2,998 ordinary preference and 550 founders’ shares were taken up out of a 
nominal capital of £200,000 in 16,452 ordinary, 2,998 ordinary preference and 
550 founders’ shares of £10 each; £144,000 has been recefved. Mortgages and 
charges, £50,000. Ditto, issued jointly by this company and the Kensington and 
Knightsbridge Electric Lighting Company, Limited, £115,000. 








CITY NOTES. 


Calcutta Electric Supply Corporation. 


Cou. A. J. Fincats, R.E. (Chairman), presided on Thursday last 
week at Winchester House over the 5th annual meeting of the 
above company, and in moving the adoption of the report, said that 
the business continued to grow at a more rapid rate than they ever 
expected, and was apparently likely to continue to largely expand. 
In:order to meet this expansion they had had to incur considerable 
expenditure, and their commitments for further outlay were also 
considerable. During the last year they expended £63,372, and 
the total capital outlay at the close of the year reached £180,639. 
They had expended £4,038 on land and buildings, chiefly in 
connection with the new station at Alipore; £12,067 under 
machinery and tools; this included two Babcock and Wilcox 
boilers, one 225-kw. steam dynamo, two 38-Kw. sets for Alipore, 
extensions of steam pipes and switchboard, and two Green’s fuel 
economisers. With regard to the £37,022 on mains, it was difficult 
to describe the outlay under this head. It consisted of large 
consignments of Callender’s cable of various sizes, overhead bare 
copper, posts, &c., aud the cost of placing these materials in 
position. The total length of mains laid at the end of the year 
was:— Underground feeders and distribution mains 224 miles, 
overhead feeders and distribution mains, 234 miles, altogether 46 
miles of mains. At the end of 1900 they had 26 miles of mains, so 
it would be seen they had added 20 miles of feeders and distribu- 
tion mains to their system during the year. These were large 
figures but they were fully justified by their progress, and they 
were sending out a considerable further addition of mains 
material. They had expended £5,218 on meters due to 
the number of installations having increased from 488 to 
880, and the outlay on fans had been £2,740. Their present plant 
at Emambagh Lane was :—two 38 Kw. sets, and three 225-xw. sets, 
and they had under supply, one 228-xKw. set, and two 750-Kw. sets. 
At Alipore they had two 38-xkw. sets, and two 115-Kw. sets removed 
from Emambagh Lane, and had under supply for this station two 
228-Kw. sets. The Alipore station commenced to supply electricity 
on March Ist, and it was expected that this station would add con- 
siderably to the business, and would also help in strengthening 
supply at the Southern end of the district they had hitherto dealt 
with from Emambagh Lane. It seemed probable that the growth 
of the business would soon necessitate the building of a third station 
at the north end of the City, and their agents were now looking 
out for a suitable site. If they obtained the order for supplying 
Howrah, this might ertail the erection of a fourth station on the 
Western side of the Hoogley. They were receiving frequent de- 
mands for further extensions of maius to meet new customers, and 
had large supplies of cable nnder order. This all meant con- 
siderable outlay of fresh capital, but the demands were carefully 
investigated by their agents in India and by the board in London, 
and they had every confidence that the additional outlay would 
prove remunerative and help them _to pay satisfactory. dividends. 






During the past year they found themselves obliged to issue 10,000 
new shares at a price of £6 each, and the premium on this issue, 
£10,000, had been added to the reserve fund, which now stood at 
£15,000. With the £2,500 set aside last year for depreciation and 
renewals, they had started a renewal fund account, against which 
the expenditure on repairs and maintenance, as well as the outlay 
on spare parts of machinery, would be charged. They had added to 
this account a further sum of £5,000, and had debited against this 
the outlay during 1901; £700 of this outlay represented the value 
of spare parts of machinery, a large portion of which was in store 
ready for any emergency. The net result was that they now had 
£5,590 at the credit of the account, and the total amount of the two 
reserve funds was £20,590. The units sold during the year reached 
962,958, compared with 412,950 in 1900, a satisfactory increase. 
They received 562 applications for current, compared with 445in 
the previous year, and the lamps and motors connected to the 
system at the end of December amounted to an equivalent of 58,284 
8-c.P. lamps, against 28,748 at thecloseof 1900. This large increase, no 
doubt, was in some measure due to the revised scale of rebates 
introduced last year, which placed largeconsumers on more favourable 
terms, and they believed the course they had adopted would bring 
them increased work. The gross revenue for the year had amounted 
to £23,248 as compared with £11,147 in 1900. The expenditure in 
the year reached £14,602, including the sum already alluded to of 
£5,000 for maintenance and renewals, against £8,252, which 
included £2,500 set aside for maintenance and renewals in 1900. 
They proposed to pay a final dividend for the half year at the 
rate of 7 per cent. per annum, making, with the interim dividend, 
6 per cent. for the year, and carry the balance, £392, forward. They 
had had some trouble during the year by the breaking down of some 
of their underground mains. After considerable discussion Messrs. 
Callender agreed to send out Mr. James Callender to investigate the 
cause of the failures, and about the same time the directors availed 
themselves of the services of Mr. A. H. Preece, who was then in India, 
to report generally on the company’s system, and also to investigate 
the cause of the failures in the mains. The reports as to the causes 
of the breakdowus were still under the consideration of the experts, 
but there was little doubt that the result of the investigations would 
place matters on a better footing. There was, however, no manner 
of doubt that the climate of Calcutta, and the heavy storms 
experienced there, must tend to make it more difficult to keep 
works like theirs in proper order than was the case in 
connection with similar undertakings in England. He had 
no doubt, however, that means would be found to meet 
such difficulties. Mr. Preece’s general report on _ their 
system was satisfactory, and he spoke in high terms of the staff. 
The reports they received each mail of fresh applications for supply 
were most encouraging. The use of fans had largely increased, and 
fans were reported to have been imported in large numbers for the 
present season. Attention was also being given to driving swing- 
ing punkahs mechanically by electricity. It was believed that this 
method would be adopted in some of the large offices. Their 
agents had been in treaty with the Eastern Bengal State Railway 
for supplying the station and offices at Sealdah, and a considerable 
day load was expected for working electric eranes and motors in 
the Port Commissioners’ tea warehouse. Everything pointed to 
their having a large increase in the business in the immediate 
future, and to meet this they must be prepared to expend a con- 
siderable amount of capital. From January 1st up to April 4th the 
lamps and motors on the system showed an increase of the equiva- 
lent of 8,020 8-c.p. lamps, while the increase in the same period of 
last year was 7,106 8-c.p. lamps. Further, the units delivered to 
customers this year up to that date amounted to 266,333, against 
160,548 up to April 1st, 1901. 
Mr E. Boutnois, M.P., seconded the motion, and it was agreed 
to. 





Submarine Cables Trust. 


Tue Marquis or TwEEDDALE presided at the annual meeting of 
certificate holders, held on Tuesday, May 6th, at Electra House, 
Moorgate, E.C.,the new offices of the cable companies. He moved 
the adoption of the following report :— 

The accounts for the financial year, to April 15th, 1902, are submitted here- 
with. Therevenue for this period amounted to £24,615 0s. 4d.,and the expenses 
to £1,250 19s. 4d., leaving a balance of £23,364 1s., to which is added the sum of 
£44 9s. 5d., brought forward from che last account, making an available balance 
of £23,408 10s.éd. After providing £19,725 to meet payment of the coupons, the 
sum of-£ ,611 19s. has been transferred to the redemption fund, leaving «a 
balance of £71 11s. 5d. to be carried forward to the next account. In accordance 
with the terms of the trust deed 31 certificates have been redeemed, since the 
last report, by the purchase in the open market, costing £3,611 19s. as above. 
The trustees much regret to report the death of their colleague, the late 
Clement S, Colviu, Esq., wh.ch took place at Cintra, near Lisbon, in August last, 

After the chairman had made a few observations regarding 
the business of the trust, Sir J. Denison Pender seconded the 
adoption of the report, which was carried unanimously, and the 
auditors were re-elected. 


West Coast of America Telegraph Company. 


Sir J. D. PenDER presided on Tuesday at the meeting held at Electra 
House, E.C., and in moving the adoption of the report, said that the 
accounts for the past few years showed that there had been a steady 
increase in the company’s receipts, though the increase of 1901 over 
1900 had not been in the same ratio as in former years, but that 
was not through any loss of traffic, it was accounted for by the re- 
ductions in April last year. The working expenses were very much 
the same for both years. As to cable interruptions the Molendo 
cable’ was .down from June 8rd to June 9th,and the Arica cable 
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from September 14th to September 29th. The cost of cable repairs 
had been pretty much the same. Fourteen knots of cable had to be 
put into the Arica cable in November, and as they worked pretty 
well from hand to mouth to keep down expenses, they had after- 
wards to replenish their stock of cable there. He was in hopes 
that he would be able to say that the ship had not been called 
upon for any work this year up to the present date, but a message 
had come that very morning to say that the Molendo-Arica cable 
was interrupted, aud that the ship had already left for its repair. 
The difference between receipts and expenses was £9,672; deben- 
ture interest took £6,000, income bonds £800 for interest, and 
£1,500 had been placed to general reserve. They had also placed 
£1,000 to maintenance ship’s reserve fund. ‘The ship stood on the 
hooks at £10,000, which they considered a full value for her, there- 
fore, instead of writing down that amount, they had put the sum of 
£1,000 to reduce the value of the ship and also to be used in case 
of any special expenditure for maintenance. The £1,500 was the 
starting of a general reserve, to which he hoped they would be able 
to add every year, to replace the cables as they became too old to 
work. 

‘The motion was adopted, and the retiring director and auditors 
having been re-elected, the meeting closed with a vote of thanks to 
the board and staff. 





Castner-Keliner Alkali Company. 


Tue report for the year ended March 31st states that the net profit 
is £68,319; to this has to be added the amouat brought forward, 
making a total of £70,586. The directors recommend that £15,000 
he appropriated to depreciation reserve, increasing that accouut to 
£40,000; that the whole of the amount standing to suspense account 
law suits), £6,102, and £4,938, expenses and costs of amalgamation, 
together £11,040, be written off; and that a dividend at the rate of 
8 per cent, per annum be paid for the six months ended March 31st, 
making, with the interim dividend paid in November last, 6 per cent. 
for the year, leaving £6,589 to be carried forward. 





Western Telegraph Company. 


Tue directors’ report for the balf-year ended December 31st, 1991, 
to be submitted to the meeting, May 14th, reads as follows :— 


The directors submit the annexed accounts and balance-sheet for the half- 
year ended December 3lst, 1901. The revenue for this period amounted to 
£221,512 9s. 1d., and the working expenses to £101,002 19s. 4d. After providing 
£9,576 8s. 10d. for debentu:e iuterest and sinking fund, and £4,391 19s. 2d. for 
income-tax, there remains a bala:.ce of £106,541 6s. 9d.; to this isudded the sum 
of £3,368 14s. 9d. brought forward from June 30th last, making a total of 
£109,910 1s. 6d. First and second interim dividends, amounting to £62,379 have 
been paid, and after transferring £40,!:00 to the general reserve fund, and £2,000 
to the maintenance ship's reserve fund, there remains a balance of £5,531 1s. 6d. 
which is carried forward to the 1.ext account. The revenne includes £11,836 
lls. 6d, dividends upon the company’s investments in o her telegraph com- 
panies. ‘he International Telegiaph Conference which was to have been held 
in london this month has been post;,oned until next year. Important renewals 
of the Para-Maranham and Pernambuco-Rio No. 1 cables w: re arranged for last 
autumn and have been completed during the current half-year. ‘Thecost ofthe 
new cable (£52,398) for these purposes is charged against the general reserve 
fund in the accounts now submitted. 








West India and Panama Telegraph Company. 


THE directors’ report for the half-year enced December 31st, 
to be submitted at the meeting on May 14th, reads as follows :— 


The directors submit the accounts for the six months ended December 3lst, 
1901. The amount of credit of revenue is £25,243 16s., against £24,300 0s. d.for 
the corresponding half-year of 1900. The expenses have been £19,636 14s. 8d., 
against £20.962 14s. 1d., leavirg a balance of £5,407 1s. 4d, to which is added 
£2,529 5s, 5d. interest on investments, and £6,512 6s., brought from last account, 
making a total of £14,448 12s. 9d. with which it is supposed to dealas follows — 

Payment of 6s. per share on account of arrears of dividend 
on the first preference shares... Los oe hic .. £10,368 18 0 
Balance to account half-year's account .. 4,079 14 9 
£14,448 12 9 
_ This will leave in arrear the dividend on the first preference shares for the 
six months ended December 81st, and 18 months’ dividend to the same date on 
the second preference shares. As compared with the corresponding period of 
1900 there has been an increase in revenue of £943 15s. 11d., and a decrease in 
expenditnre of £1,125 19s. 5d. The International Conference recentiy held in 
Brussels has decided, subject to ratification by the Powers concerned, to abolish 
loreign sugar buunties on September Ist, 1908, The abo.ition of these bounties 
is ca culated tobe very beneficial to all West India interests. The company’s 
appeal to the House of Lords in the ac ion brought against it by the Cuba Sub- 
marine Telegraph Com,any is expected to be heard in the course of current 
year, 








Prospectuses, 


Tue Bournemouth and Poole Electricity Supply has this week been 
before the public with an issue of 7,500 6 per cent. cumulative 
secoud prefereuce shares of £10each. The shares were offered by 
the Elcetric and General Investment Company, Limited, at a 
premium of £1 per share. The issue was made to provide funds for 
the further development of the business and to repay borrowed 
monies, 

The subscription list was to close yesterday, Thursday, in an issue 
of 200,u00 £5 preference shares at par in the Dunderland Iron Ore 
Company, Limited, which has been formed with a nominal capital 
of £2,000,000 to acquire and work extensive deposits of iron ore in 
Norway. Mr, Edison’s magnetic separating treatment is to Le 
employed, and a set of this machinery is said to be open to view at 
Balham, London, S W., on application to the secretary of the 
compauy. Mr. Edison, Lord Kelvin, Prof. Hy. Louis, ot Newcastle, 
and Mr. J, E, Stead, F.I.C., are the company’s technical advisers. 








Kidderminster and District Electric Light and 
Traction Company. 


Mr, W. L. Mapaen presided over the fourth annual general meeting 
of the above company held at Donington House on Thursday 
afternoon, and in moving the adoption of the report, first referred to 
the death of Mr. D. F. Sugrue, who, he said, had done a great deal 
of work during his lifetime in connection with tramways matters. 
The company possessed powers authorising the general supply of 
electricity for lighting, power and other purposes in the borough of 
Kidderminster. The supply in the towa was inaugurated in August, 
1900. The company also held the share capital from the Kidderminster 
and Stourport Electric Tramway Company. Powers had been 
acquired for the extension of the tramways from the Kidderminster 
terminus through the town to the neighbouring borough of Bewdley, 
aud on completion of this work the total length of the tramways in 
the town and district would be increased to close on 9 miles. The 
whole of the system would be operated from tue present main power 
station at Kidderminster. Substantial progress had been made in 
both departments of the company’s business during the past 12 
mouths, aud a number of important changes were shown in the items 
in the accounts. Taking, in the first place, the electric supply 
department of the company’s business, which only commenced 
to connect consumers in the autumn of the previous year, the 
receipts from sale of current amounted to £2,747, as compared with 
£182 for the four months of 1900 during which the supply was 
available. At the present time the number of private consumers 
represented a demaud upon the plant equivalent to 7,628 lamps of 
8 cP., as compared with 5,760 12 months ago. While this might 
be taken as equal to the norwal rate of progress in the first year of 
electric supply business, they felt justified ia lookivg forward to 
more rapid growth in the future. It would be seen from the capital 
account that they bad expeaded £15,148 during the year, 
including £9,893 on new machinery. In the report for 
1900 it was announced tLat this expenditure had been rendered 
necessary by the growing demand for current for power purposes, 
which was always a most desirable feature of an electric supply 
business. Kidderminster was a manvfacturing towa, and they were 
doing their best to bring the benetit of electric power driving to the 
notice of the manufacturers, and were offering facilities in the way 
ef letting motors on hire or on the system of hire purchase. In 
America and Germany where the legislative restrictions were not so 
severe, electricity was largely used by manufacturers, and there was 
reason to believe its use had materially assisted them in competing 
with England. Those connected with the electrical industry had 
been working for years to remove the restrictions, and he began to 
hope they would be successful, and that their business would gain 
an impetus by the removal of these restrictions. On the other side 
of the capital account, an addition of £17,00) appeared ia the item 
of ordinary shares, raising the total capital to £77,000. Of that 
amount £56,000—roughly, about two-thirds—was invested ia the 
Kidderminster and Stourport Electric Tramway Company, from 
which they received in dividends £2,240, as compared with £1,540 
in the previous year. Tvcis improvement was contributed to by 
greater economy in working, the proportion of expenses to receipts 
beiug reduced from 65 to 58 per cent. ‘Theroute mileage remained 
at the same figure, but the Bewdley extension would very nearly 
double the length of the line, and would enable them to serve a 
population of about 45,000, favourably distributed for tramway 
business. The gross receipts from all sources, including the sum 
brought forward from the previous year’s account, amounted to 
£5,819, as against £2,924 in 1900. The expenses were relatively 
larger, owing to the expansion of the business, but not pro- 
portionately larger, and the uet profit of £2,339 compared favourably 
with £2,157 last year. They paid the full preference dividend of 
5 percent, and a dividend onthe ordinary shares of 2 per cent. 
Without wishing to indulge in prophecy, he believed that next 
year the ordinary dividend would be larger. 

Mr. J. S. RawortH seconded the motion, and it was agreed to 
without discussion. 





New General Traction Company. 


Tue report of this company, forthe year ended March 23rd last, to 
be presented at the meeting on the 12th iust., states that the gross 
protits for the year were £53,064, after deducting £7,385, the amount 
of general expens s, salaries, directors’ fees, interest on loans and 
legal expenses. Five percent. interest on the company’s outstanding 
mortgage debentures up to March 23rd, amounted to £5,674, leaving 
£47,386. The directors propose to write off £6,694, being the ex- 
penses, including underwriting, of the debenture issue of last July, 
and £166, being the loss in the price of Consvls sold duriaug the 
year; this leaves a balance of £10,526. To this has to be added 
£41,135 brought forward, making a total profit of £81,662. The 
directors recommend that £70,000 be applied to write off the balance 
of goodwill and that the balance, £11,662, be carried forward. 
During the year the directors offered for subscription £200,000 of 
5 per cent. mortgage debentures, of which £181,3.0 were subscribed. 





Primitiva Gas and Electric Lighting Company of 
Buenos Ayres. 


Tue report for 1901, to be presented at the meeting on the 13th 
inst., shows balance of revenue account amounting to £30,444, and 
after deducting interest (which will not be incurred again), London 
expenses, remuneration of local board and income-tax, there remains 
a net profit amounting to £67,305, which, after paying interest on 
debentures, £14,534, leaves a sum available for dividend of £52,772. 
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Two dividends were paid for the past year of 2s. 6d. each on the 

reference shares, absorbing £40,000, leaving £12,772, which the 
een propose to carry forward to new account. During the year 
a sum of £45,191 has been expended on capital account on improve- 
ments and extensions of mains, cables, &c., and on new electric 
plant and machinery, which has been rendered necessary in con- 
sequence of the increasing demand for electric lighting. 





Willans & Robinson, Limited. 


A GENERAL meeting of the holders of the first mortgage debenture 
stock was held last week at Westminster Palace Hotel, to consider 
an arrangement made between the company, of the one part, and 
Robert S. McLaren, on behalf of all the holders of the said debenture 
stock, of the other part, for the constitution of a new first mortgage 
debenture stock of the company of £250,000 bearing 4 per cent. 
interest, and for the acceptance by the holders of the existing 
debenture stock of the new debenture stock at the rate of £105 of 
the latter for £100 of the former stock. Mr. Mark Robinson, who 
presided, formally proposed the resolution, which was carried 
unanimously. 





Stock Exchange Notices. — Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to:—British Westinghouse Electric and Manu- 
facturing Company Limited. — £500,000 4 per cent. mortgage 
debenture stock. Electrical Distribution Company, Limited.— 
Ordinary shares of £10 each, fully paid ; and 6 per cent. cumulative 
preference shares of <10 each, fully paid. The Committee has 
further been asked to allow the following security to be quoted in 
the official list:—Eastern Telegraph Company, Limited.—Further 
issue of £102,377 4 per cent. mortgage debenture stock. 








TRAFFIC RECEIPTS. 


¢ 


Blackburn Corporation Tramways.—The receipts for the week ending May 
2nd were £724; corresponding week last year, £648: increase, £76. Totel 
to date, £11,371 ; corresponding period last year, 49,955; increase, £1,416. 
Miles of track open, 103. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
May 8rd were £357; corresponding week last year, £360; decrease, 
£3. Total receipts to date, £4,246; corresponding period last year, £8,950; 
increase, £296. 


Bristol] Tramways and Carriage Company.—The receipts for the week ending 
May 2nd were £4,157: corresponding period last year (visit of Earl Roberts), 
£4,494; decrease, £337, 


British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending April 25th :— 





Comparison No 


Aggregate. 
with corres- o : sans 


























Company. Amount | onding week 

Poe inet pane. weeks. Amount.| Inc. or Dec. 

| &£ +£|-£ £ +£ -£ 

Devonport* .. -- | SB | — _ 163 6,337 — -- 
Dudley — Stourbridge 683 36 me 164 | 10,737 2 003 _ 
Gateshead* .. ie 691 | — — 163 10,482 a _- 
Greenock-Pt.Glasgow | 450 245 | — 16: 6,518 8,644 _ 
Hartlepool . +. | 252 83, — 164 | 3198 ;— 
Kidderminster ; 1038 ;— | 8 162 1,20 41; — 

Merthyr} | 169 | — 73 | 164 | 8,182 a 367 
Middleton* . } 21 | — — 4: 1,806 -— — 
Oldham —Ashton |} 499 | — 80 16 7,715 = 1 
Poole} ..  .. «- 260 | WW | — | Ie | 3,874 39 — 
Potteries sd .. | 1,469 | 67 — 16 22,590 896 -- 
Southport oa --| 229 | %8 _ 16: 2,632 704 = 
South Staffordshiret | 765 | — | 8! 16 11,984 595 _ 
wansea oe -- | 426 | 38 | — 16 6,774 649 — 
‘aunton* . oe 59 —- | 163 904 ~ —_ 
Tynemouth§ .. -- | 221 — | 6b 16: §,262 144 _ 
Wolverhampton Dist. 143 §8 — 163 2,183 1,401 as 

\ 
* Not in operation last year. + Partly steam. {t Comparison from April 
5th only. § Comparison from March 18th only. . 


Central London Railway.—The receipts for the week ending May 3rd were 
£6,987; corresponding week last year, £6,428; increase, £559. Total 
receipts to date, £119,796; corresponding period last year, £111,024; in- 
crease, £8,772. Miles open, 6, 


City and South London Railway.—The receipts for the week ending 
May 4th were £2,920; corresponding week last year, £1,662; increase, 
£1,068. Total receipts to date (18 weeks), £53,457; corresponding period last 
year, £35,836; increase, £17,621. Miles open, 63; last year, 43, 


Dover Corporation Tramways.— The receipts for the week ending May 
8rd were £184 1s. ild.; corresponding week last year, £199 7s. 10d.; de- 
crease, £15 5s. 11d. Total to date, £8,189 Os. 24d.; corresponding period 
last year, £3,070 13s. 34d.; increase, £118 6s. 11d. Miles of track open, 8. 
Car miles run, 1902, 5,136; 1901, 5,071. Number of cars, 1902, 12; 1901, 11, 


Dublin United Tramways Company.—The receipts for the week ending May 
2nd were as follows:—D.U.T. Co., £3.691 12s. 5d.; D.8.D. Co, £798 9s. 11d. ; 
total, £4,490 2s. 4d.; corresponding week last year—-D.U.1. Co., £3,645 
12s, 3d.; D.8.D. Co., £854 6s. 9d. ; total, £4,499 19s. 0d.; decrease, £9 16s. 8d. ; 
aggregate to date, £72,422 9s. 7d.; last year, £68,924 Os, 6d.; increase, 
£8,498 9s. 1d. Mileage worked, 46. 


G!asgow Corporation Tramways.—For week ending April 26th, £11,941 19s. 8d., 
compared with £10,112 16-. 11d. for same period in previous year. Aggregate 
since June Ist, 1901, £554,042 19s. 9d., compared with £430,109 19s. 6d. ior 
corresponding period in previous year. 


Liverpool Overhead Railway.— The receipts for the week ending May 
4th were £1,399; corresponding week last year, £1,632; decrease, £283. 
Total to date £25,288; corresponding period last year, £27,551; decrease, 
£2,318, Miles open, 6 miles 57 chains, 








STOCKS AND SHARES. 


Wednesday Evening. 

Att the markets of the Stock Exchange are wistfully watching 
Vereeniging, and the results of the momentous conference shortly 
to be held at that little place are vainly attempted to be solved in 
every department. The House, as a whole, has set its heart on 
peace. Consols and the gilt-edged department are hard, and that 
notwithstanding the new Indian issue, the wild gambling in the 
New York money market, and a few bear sales. The Lombard 
Street merchants find rates for cash keep low, and are glad to get a 
seventh of the percentage demanded in some New York cases for 
short loans. 

Sympathy with the investment markets is plainly apparent 
amongst electrical supply shares. Prices show small variation, 
although trade is by no meansinactive. The fluctuations are really 
confined to a rise of 5s. in Edmundson’s Preference (replacing the 
fall of last week), and a decline of similar amount in London Electric 
Preference. Metropolitans keep steady at 16; sharp is the issue 
between those who declare that the shares will go to 25, and the more 
prudent who consider the current quotation a very fair one. Itis 
needless to remark that the whole question hinges upon the deci- 
sion of the arbitrators in the Marylebone case. Between the two 
millions sterling demanded by the company and the three-quarter 
of a million offered by the Marylebone people there is ample scope 
for speculation. That some medium price will be fixed is the 
general theory. 

Several additions have recently been made to the number of 
electrical supply shares quoted in the Stock Exchange Official List. 
Westminster new Preference are called 34 to 4 for the £5 skares 
with only half that amount called up. Charing Cross and Strand 
new Ordinary are 8 to 9, £1 under the price of the senior shares. 
Central Electric 4 per cent. Debenture stock is negotiable about 
107. In the Provincial section, Bournemouth and Poole are 114 
and 10 for Ordinary and Preference respectively. The company is 
making an issue of new 5 per cent. Preference shares at £11 apiece, 
and the emission will probably be received with thanks. Folke- 
stone Electric Lighting shares are 6, Oxfords 54, and Hove 73. 
Geing further afield, Calcuttas are quoted at £9 middle, and 
Primitiva Gas and Electric Lighting at 24, for the fully-paid £5 
share. Royal Electric, of Montreal, Debenture stock, stands at 
103; Electric Lighting of Australia, Preference, at 44, while at 
1024 the 5 per cent. Debenture stock is now ex dividend. 

The famous Welsbach compromise has failed to advance to any 
extent the company’s securities, the advantages to be gained from 
the cessation of litigation being offset in market opinion by the 
doubt which still hangs tu the principal Welsbach patent, and the 
prospect of vastly increased competition. 

No market is yet made in the shares of the South Wales Power 
Distribution Company, but the Stock Exchange took the prospectus 
rather kindly, recognising the restraint of flamboyant dividend 
expectations in the case of a concern which has all its spurs to win. 
The shares are, of course, a speculation, and one which time alone 
can prove. 

The special settlement of the London United Tramways new 
issues proceeded smoothly enough this week, the Preference 
“‘making-up” price being 1 premium, 1034 Debentures, and 52? 
for the partly paid. In! this connection it is amusing to note 
that the London United is making desperate efforts to get revoca- 
tions of their signatures from householders in Barnes who 
petitioned against the company being allowed to bring its trams 
over Hammersmith Bridge. British Electric Tractions are steady, 
and Calcutta Tramsa remarkably good market at 143. 

The telegraph department shows a variety of minor changes, 
which do not exceed a couple of points anywhere except as regards 
Submarine Cables Trust certificates, in which flatness is again 
accentuated. Eastern descriptions are irregular, the prior securities 
being harder, while Eastern Ordinary registers a fall of 2. Anglo- 
American Preferred, after being 90 bid, is still a point up on the 
week. Directs are a shade lower, but some of the West India and 
Panama issues have hardened on the assistance which the Govern- 
ment is now according to that distressful isle, Jamaica, Marconi 
shares are coming down to £3, all support being apparently with- 
drawn. Yet the shares have just been introduced to the Wall 
Street Stock Exchange. 

City & South London stock at 71 is better, the traffics keeping 
very good, while the little snub over the Euston extension is not 
taken seriously. In fact, some in the market seem to think the 
company will be just as well off without the extension. The 
deliberations of the “Tube” Committees now sitting, are without 
any practical influence so far. 

In the Miscellaneous List, Reuter’s moved up 4 on Wednesday, 
but Edison & Swan Debentures are flabbily weak. As a speculative 
investment, these latter will soon be worth buying. Another large 
power company is being got ready in Yorkshire, and will probably 
be with us shortly after the Whitsun holidays, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


































































































Btock Closing using | @ a 
Present or Dividends for 
Issue, wee Share, the last three years Qorit sown, | May tthe "its th, 
1809. | 1900, | 1901. Highest, | Lowest. 
82,300 African Direct Telegraph, 4 % Debs. coe eee 100 eee eee eee 99 —103 99 —103 oe eee 
25,000 | Amazon = Co.’s shares, Nos. 1 to 25, 000 . coo | 1D] cee 4 sae 34— 44 34— 44 
119,7007) Amazon Telegraph 5 % Debs., Nos. 1 to 1,250 Red. ce | 100]... “ea «+ | 70 — 80 70 — 80 a 
804,720 | Anglo-American Telegraph ... pr ws ine see [Stock] 73/6 | 3% Gis. | 44 — 47 xd| 44 — 47 444]... 
8,097,640 Do, do, 6 % Pret. eee eee eee Stock 6 % 6 6 % 88 — 90 89 — 91 904 £9 
8,097, Do. do. Deferred eee eee eee Stock/£1 7s. 5s. 2s. v: om 74 7 — 74 eee oes 
44,000 Chili Telephone, Nos. 1 to 44, 000 cee eos eee eee 5 4 g 5 % ee 34— 4 34— 4 eee 
18,333,300$| Commercial Oable _... $100 | 8 ‘as «+ {150 —160 150 —160 is ies 
1,741,029 Do. do. Sterling 500 year ‘4 % Deb. Btock Red. Stock] ... “ - | 938 — 96 93 — 96 934 es 
16,000 Cuba Telegraph eee ooo eee eee toe coe 10 7 % ov 4 = 5 4 as 5 eee ee 
6,000 Do. 10 % =~ eee eae ooe soe coe 10 eee eee oe 13 = 14 13 sag 14 eee tee 
12,931 | Direct oe ane eee ses 51}4%14% ad $— 4 24— 3h & 
6,000 do. me § ¥ Cum. Pref. .. coe oes te cee a 84— 94 84— 93 maa au 
80,0002 me do. Debs. oes eos see 50 eee see ooe 98 —102 98 —102 % eee ee 
60,7102) Direct Mee = osbi “~ 9" "Reg ae ees aa 20 | 38% | 88% -€ 94— 104 94— 104 92 ue 
Direct West e, 4! . » Wwithi a 
101,3007 ‘Nos. 1 to 1,200, Red. 100} ... ee - | 99 —102 99 —102 “aa at 
4,000,000 | astern Telegraph, Ord. Stock  ... 0s ves nee (Stock! 7%/7%]| «.. [192 —132 [120 —193 | 125 | 1204 
1,930,807 Do. ms Pref. Btock coe ooe eee 100 eon eee eee 83 ae 86 83 Denn. 86 854 833 
1,432,2687 Do. Mort. Deb. Stock Red. ... ews [Stock] ... ata -- |105 —109 |!07 —111 1094 | 108 
300,000 | Hastern Extension, heclealodi and Ohina Telegraph ...| 101/7%|7%| 7% | 124— 134 | 124— 135 12g] ... 
$20,007 Do. 4% Deb. Stock ‘ ; » % ects Stock] ... oe ew. {107 —112 (108 —113 110 
and South African Te egrap 4 ort, De ree 
800,0007| { Masters Me Tes 20, 20k Da) 100 |52%| .. 98 —101 | 98 —101 i 
200,00027 Do. 4 % Reg. Mt. Debs. (Mauritius Sub.)1—8,000 | 25/ ... ari +» {100 —103 {100 —e % ea 
180,227 Globe Telegraph and Trust ... te oe oe oe | 10 | 58% | 538%] ... 8—9 8 — 83 8§ 
180,042 Do. do. 6 & Pref. con cos soo | 20) | we ise ms 124— 134 | 124-- 134 1233) 12§ 
150,000 ee Telegraph, - he a fe — i 10 ae: RO ae hs 27, — 29 26 — 28 as wa 
and Bermuda Oable, 4 1st Mort. . oy 
75,000 within Nos. 1 to 1,200, Red. 100 vee soe oon 99 —103 99 103 
17,000 | Indo-Huropean Telegraph es ow | 25/10 &% |10 % |10-°% | 36 — 40 37 — 41 ‘ 
100,0002) London Platino-Brasilian Telegraph, 6 % Debs. ies coc. 12200 |) cas Je + |100 ~104 {100 —104 ads 
72,680 | Montevideo Telephone, — Ord., Nos. 1 to 72,680 ... 1 | 2% es ie 3 t— 34 w« 
86,492 Do, do, 5 & Pret., Nos. 1 to 86,492 1/5 ase t- g— 1 i— 1 aa pve 
983,333 | National Telephone, Pref. Stock it ie tol s: ea 5%/1|5%}95 —99 | 95 — 99 954 | ... 
200,000 Do Pref. shares ye 34 33 34— 38 3g— 33 aed as 
1,966,667 Do Def. Stock be 100; ... 60 |64xd| 56 — 60 56 — 60 an 
15,000 Do. 6 Oum. Ist Pref, eee coe coe 10 6 6 6 % 12 = 14 12 es 14 soe 
15,000 Do, . Oum. 2nd Pref. ... 10 | 6 6 6%|12— 14 12 — 14 = 
250,000 Do, Non-cum. Srd Pref., 1 to 250,000 5] 5° 5 5%| 44— 54 4i— 54 5 ode 
2,000,0002 ~ 3 Deb. Stock Red. oes oo. |Stock] 34 34 34% | 93 — 96 94 — 97 954 | 945 
500, Deb. Stock Red... ee 100 ooo 4% |t0L —105 103 —107 <a se 
171,504 Oriental i Fotephane ol Blec., Nos. 1 to 171 ,504, fully paid 11/5%/6 6% —- 13/ #- 1% o 
100,0007) Pacific and European Tel., 4 %, Guar. Debs., 1 0 1,000 ... | 100 ... ee s | 99 —102 99 —102 pee 
3839 Reuter’s eee eee eee eo sos oon see 8 5 % 5 % eee 64— 7 7 —e 8 eee 
3,303 | Submarine Cables Trast sus ews a ves soe | Cort.) ... a 119 —125 {110 —120 we 
,000 | United River Plate Telephone oe ae a See 43— 65} 43— 5} pe 
,008 Do, do, 5 % Oum. a. pret. Nos. 1—40,000 oe as 44— 5 44— 5 oie 
179,9477 Do. do. 5 % D lebs. eee eee oes Stock eee coe 102 —105 103 —i1C6 eee 
165,600 | West African Telegraph, 5 % Debs... 2 10C | ws oe 99 —101_ | 99 —102 ae 
80,008 | West age of America, Nos. 1—30,000 and 53, 001—58, 008 Y? er ee — § = ons 
150,0002} Do. do. 4% Deks., 1—1,500 gua, by Bras, Bub. Tel 100| ... ss 99 —102 | 99 —102 es sb 
207,930 | Western one “iat Ltd., Nos. 1—207,930 101/7%17% 114 ~— 124 | 114— 124 124 | 1143 
75,0002 Do Debs. and series, 1906 se | 100 coe coo 102 —105 102 —105 ese eee 
848,7777 Do, do. Deb, Stock Red. vas se | 100 os se 99 —102 99 —102 <a 
88,321 | West India and Precis egraph ... daa fea ve | 10} GB] os — 3 4— 7 ine Zs 
84,563 | | Do. do, do. 6 & Oum. Ist Pref. ...! 10/| ... ae a — 54 54 - 6 53 53 
4,669 Do. do. do, 6 % Cum. 2nd Pref. ... ees ove 44 3h— 43 zt pe 
80,0002 Do do. do. ‘aa | eat Es, 1“o —103 |100 —103° | 103 : 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... I | = oe dee whe i — ona 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 dee vee +» |100 —104 100 —104 + 
19,661 | Brompton & Kensington Elec. Lt. Bup., Ord., 101 to 19,761 6|6%1'|6%/8%}] 9— 9— 94 P 
20,000 Do. - i . 7 Oum. ie Poe valve ws Gia. 9h} Qi Ob} -52.3 a 
50,000 ome Cross and ee er apply ... coe 5 9 10 9 — 10 9 — 10 9%; 95 
50,000 - do. 44% Oum. Pref.| 5]... | .. | «| 52— 58 | SA— BR] Ww | 
250,000 i do. * do dca Ms Deb. Stock on 100 lg oe 105 —107 [105 —107 fe ‘ 
84,000 “onal ectricity Supply, 6 4 5A— 52 | 54— 5 54 
150,0007 ~ do. x Deb. "Btock Red. . tp ta See .- {110 —113 {110 —113 Br 
70,579 | City ot London 2 Electric Lighting, Ord. 40 ,001—110,579... we | av [4H] 0 & 5%| 8— 9 8— 9 8s 
40,000 Do. Oum. Pref., 1 to 40,000 . 10|6 %/6 -. | 12 —18 12 — 13 ie 
400,0007 Do. Deb. Btock, Scrip. (ise. at £115) ‘all paid aad cae She «. [123 —128 123 —128 is 
200,000 Do. ae, 2nd Deb. Stock, Prov. Certs., all paid [100] .. | ... | ... {103 —106 [103 —106 | 1044 
40,000 ow of ie Elec. Ltg., Ora. 1—40,000 | 10/4 %]| 4 4%|8— 9 8— 9 a 
20,000 6 & Pret., 40,061—60,000 10|6 %/6 «. | 12 — 13 12 — 13 123; 7 
400,0007 oa ay ’ Deb. Siok, Prov. Certs (al paid) Rd. .. oS) See a 107 —110 |107 —110 wes “ 
500 ae lec. Corp., Ord. Shares oud ove 5}/6%17% 64— 62 |'64— 62 64) 64 
,000 = - 6% Cum. Pref. ove Fat SPOS bear ‘en Soe bg— 6}xd| 6 — €4 Bs] one 
120,0007; ce - Bnightbsidge Elects, On Stock. ... | 100 iy 5% % 107 —110 ° |107 —110 a ous 
,000 cusngion an Knit ic, Ord. ss 5 | 11% | 12%.| 10%} 10 —11 | 10— 11 Ste s 
90,000 do. 4% Deb. Stock Stock] ... “= «. {101 —104 /|101 —104 és 
110,000 tahdon Electric sera ——— Limited, Ord. _... eee bes 14— 17 1j— 12 Ne 
840 ag do. 6% Pref. 5 <7 Sed a, 44— 432 4— 4 og 
ys Pe suppl a 4% 1st Mt. Db. Stock Rd. [Stock % “% oa 95 —100 95 —100 ao 
98,769 Motropolitan ssotzic apply, 101 to 62,500 jon «. | 10] 5 6 64% | 15k— 164 | 154— 164 164} 15 
220,0007 so a4 Mortgage Debenture Stock | ... | ... ES ee «(111 —115 = [111 —115 ‘i i: 
250,0007 34% ores Deb. Stock Red. ... +» [Stock] ... ne .. | 994—100 97 —100 j “et 
40,000 | St. James’s and Pall Mall Blot Light, Ord. oes 5 |143 ne 144% | 144— 154 | 144— 153 15 143 
,000 os do. 7 % Pret., 20,081 to 40,080 517 7 7 84— 9 84— 94 93 9 
150,0007 do, - 34 % Deb. Stock 7 ese | 100 | ase pan ‘ 98 —101 98 —101 Sia res 
12,000 Smithfield Market Hlect. Bapply, | Ord, aes Sb ses ya po 1g— 23 1g— 23 ‘ae 
50,0002 Do. do. Deb. eos eee 100 coe oor wor 180 — 96 80 ba 2s 90 oe or 
65,000 South London Electricity Bup ee rd, ooo oe eee 5 eee soe = Ve —_ 3 22 = 3} 3 3 
109,518 | Westminster Electric Supply, cad ‘a cal 5 |13 % 108% [103% | 11 — 12 11 — 12 a say 
* ect to H'ounders Shares, t on Liv: Stock 
Unies otherwise all shares are Payee nanan ft oh apn mt grofits be'ee uzed as capitol, 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued. 





ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 











Stock Dividends for Castes — moe 
Prfeoue. sii Share,| the Inst three years. Sect aothe Seah May 7th, 1902, 
t 1899. | 1900, | 1901, Highest:| Lowest. 
20,000 | British Aluminium 7 % Cum. Pref. .. on’ BEL aces eee we 44— 54 44— 54 4g | wo 
800,0007 Do. do. 65 % 1st Mort. Deb. Btock Red. ve [Stock] .., aa wo» | 86 — 90 xdj 86 — 90 xd| ... an 
62,074 | British Electric Traction fe sas o- | 10} 8% 9B - | 184 — 144 | 134—- 144 144 135 
90,000 Do. do. 6 % Cum. Pref. eos 10 eee sos ees 123— 122 123— 122 122 | 125% 
600,0007 Do. do, 5 % Perpetual Debenture Btock vee [Stock] .., ee - {124 —127 124 —127 126 . 1252 
70,000 | British Insulated Wire Ord. . wee | 5 20%] 15 G] 10%] S— 9 xd) 8— Oxd| BH} 8} 
70,000 Do. do. 6 % Cum. Pref. coe coe sy Sol eRe ae ne 5i— 52 5i— 52 5? 58 
50,000 |{/Browett, Lindley & Co. (1899), Ord. aes Pee le 2 5 oe 8 %| .. | 138. to 15s. | 13s. tol5s. | ... eve 
50,000 |{] 6 % Cum. Pref. ... aes. | RMA |) vans 6 %] +. | 16/6 to 17/0 | 16/6 to 17/0} .. see 
105,731 | Brush Hlecl. Enging., Ord., 110 105,731 ... .«. | 2] 54% 5%! Nil | 4— 1 wee ae on 
150,000 Do. o.  Non-cum. 6 % Pref. . pea see 2; 6% 6%13%| 14— 2 1j— 19 ay ; 
125,0607 Do. do. 44%Perp. Deb. Stock ...  ... [Stock| ...° | .. | ... (101 —104 [101 —104 aus sa 
125,0007 do. 44 % Perp. 2nd Deb. Stock we. [Stock] .., aes ... | 97 —100 97 —100 ne set 
80,000 Oallender’s Oable Construction shares, Nos. 1—30,000_... 5/15 %| 15 % .. 17 — 18 17 — 18 173 Re 
40,000 Do. do. 5 % Cum. Pref. *s a ee ae 54— 6 54— 6 5is] ee 
90,0007 Do. do. 44 % 1st Mort. Deb. 'Btock Red ... |Stock| ... . vee [111 —115 = [111 —115 ons ae 
1,969,800 | Central London a Ord. Stock oe oe vee [Stock]... ae 4 %|103 —106 |103 —106 1054 | 1044 
440,100 Do, 0 °4% Pref. Stock... eee eee [Stock] ... ° 4 %|103 —106 103 —106 1048 vee 
440,100 Do. > Def. GO. see vee see [Stock] .,. ace 4 %|100 —103 100 —103 see yas 
855,000 | City and South London Railway... sus ose wo. [Stock] 17%] 14%) 2 %| 69 — 71 70 — 72 714 | 70 
54,000 meus & Co., ae xt at es os A Bs a rE 8] 74%) 8% 3— 38% 83— 3 sae see 
0. 1st Mo le ts) oi ee oe 
100,0007 2100, and 901 . 11,000 of £50 red f| ‘| «= | - | cx [103 —108 103 —108 %| ... 
99,261 | Edison & Swan Utd. El. Legt., “ A” shares, £3 pd. 1 to 99,261 CSW RL uy 4? C4 4— #2 _ sos 
17,139 Do. do, do. “A” Shares, 01—017,139 ... 5} 6%] 24%) .. 2— 3 2— 3 ves 
844,0237 Do. do. do. 4% Deb. Stock Red «» | 100 eee ove 78 — 83 75 — 80 ap 
100,0007 Do. do. 5% 2nd Deb. Stock sinciigrans allpd. | 100 | ... one 82 — 87 82 — 87 eos coe 
. 112,100 | Electric Construction, 1 to 112,100 ... ow | 21 6% 6% iM |] te ee 
31,390 Do. do. % Cum. Pref., 1 to 31 390... oes i eee on ae 24— 3 24— 3 aed ose 
182,5007 Do. do. 4% Perp. 1st Mort. Deb. Btock ee. [Stock] ... ove w. | 97 —101 97 —101 10081: 0. 
18,000 | General Elec. Co. (1900) 5% Cum.Pref. .. 1) ie 1 on td ae ] SE te ee eT 
150,000 Do. do. 4% Mort. Deb. ... aoe eee (Stock! ... see .. | 98 —101 98 —101 sae ise 
$5,000 | Henley’s (W. _ Telegraph Works, Ord. ... ese oe 5 | 15 &%} 20 %| 20 %| 17 — 18 17 — 18 $9 
$5,000 | Do. do. 44%Pref. .. | 5| 44%] 44%] ... | 5§— 6 5h— 6 a 
50,0002 Do. ae do. 44 Mort. Deb. Stock... |Stock] ... ove ee [111 —115 111 —115 - 
50,000 —_ Rabber, Gutta-Percha and Telegraph Works oe | 10] 10 %] 10% ... | 21 — 22 21 — 22 217,| 21% 
800,0007 do. do. 4 % 1st Mort. Deb... oe | 100] ... aN Kee 99 —102 99 —102 eos 
87,500 {Liverpot Overhead Railway, Ord. ... ~ ‘os oo 10 | 38%) 34%) 14%) 48-— 5 4i— 5 tas cos 
10,000 |t do. Pref.,£10 paid .. «| 10| 5 fs aig, CB 
7,500 Parkes (Thomas), Limited, Ord., Nos. 1 to a 500 ... oan A LOLLY eee we =| 154—164 154— 164 cee eos 
§Rosling, Appleby & Fynn 6 % Cum. Pref. . eee oe | £1 one 6 %| «.. | 19/0 to 20/0; ... —... wea exe 
$7,850 | Telegraph Construction and Maintenance ... ew | 12 | 15 %} 174%) 20 %| 34 — 37 34 — 37 37 35 
150,0002 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 eon 1 AOO | sure] ses +» |103 —106 |103 —106 aaa es 
25,000 | Telegraph Manufacturing, Ord. Nos.1t0 25,000... ..| 5/12 %|12%| ... | 10k—114 | 10h— 11g | 113 | 102 
20,000 Do. do. 5 % Om. Prt. Nos. 1 to 20,000... 1 A ae 54— 6 54— 6 ase age 
540,0007; Waterloo and City Railway, Ord. Stock... ove cos | 100 | 3 | 3 % 3 % 91 — 94 91 — 94 









































+ Quotations on Liverpool Stock Exchange, 


t Unless otherwise stated all shares are fully paid. 


§ From Bradford Share List. 





LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Consolidated Telephone Construction and Maintenance, ;,—,%;. 


Natioval Electric e Wi 


* From Birmingham Sbare Liet. 


iring, Z— 


ad From Manchester Share List. 


Oldham, ~‘raes and Hyde Electric (£10 pd.), Ord., 144—15, 
do, Pref, (£10 pd.), 10g—10§, 
Benk a of discount 3 per cent. . (February 6th, 1902). 











| MARKET QUOTATIONS, Wednesday, May 7th. 















































CHEMICALS, &c. This week.| Last week. |Ino, or Dec, METALS, &ce, (continued,) | This week.| Last week.|Inc. or Dec. 
@ Acid, H ~ alae ee ee per cwt. 5/- 5/- oe g Copper Sheet ee oe ee per ton £69 £69. 
@u Nitric we e- per cwt. 22). 23). oe s  - ae ee per ton £69 £69 
@ » Orxalic .. . of perowt. B2/- Ba/- eo 6 ‘Blectrolytio) Bars’ ee per ton £63 £68 
@ , BSulphuric.. ee e- per cwt, 5/6 5/6 o- 6 on 0 —_ e» per ton £75 £75 ee 
@ Ammoniac, Sal .. er owt, 42). 89/- 3s. ine © tn a es per ton £68 £68 oe 
. Ammonia, Muriate (orystal) «. - perton £88 10 £88 10 ee e BG. Wire per lb. 8d. 8d. ee 
per ton £80 £80 .* { Ebonite Rod : ae ee - 06 8/- 8/- ° 
4 Bleachin powder .. .. perton £1 £1 ee fo» Ghee o.oo’ vo patlb 6/- 5/- oe 
a Bisulphide of pane ee oe perton £16 £16 oe n German Silver Wire oe - perlb. 1/6 1/6 ee 
a Borax ee oe perton £18 £18 er h Gutta-percha fine . eo oe _perlb, 8/- 8/- e 
a Bensole (90 %) es ee pergal, 4/- 4/- te hiIndia-rubber, Parafine .. .. per Ib, | 3/1 to 8/14 | 8/14 to 8/2 | 4d. dec 
/ * oe e- per gal. 6/6 5/6 *- # Iron, Charcoal Sheets . per ton £18 £18 oe 
a a Copper Sulphate ee oe per ton £19 £20 £1 dec 4 «Pig (Cleveland warrants) . per ton 48/5 48/6 1d. dec. 
Nitrate .. oe es per ton £24 £24 es é » Fo eg oe , according to size per ton| From £11 | From £11 oe 
. » WhiteSugar.. ee per ton £81 £81 & ,, Sorap, heavy. ee per ton| 47/6 to 50/- | 47/6 to 50/- ee 
$ we — - oe ee per - a — os Wire, ‘galvanised No. 8 .. perton b-3 ~ 8) £9 15 we 
a Methyla piri . per gal, / ° 4 | 
a Naphtha, Solvent (90% at 160°C), per gal 5/6 5/6 A g Lend, English Ingots. «person! {4g fio || £12 8/6 des. 
@ Potash, Bichromate, in casks.. per Ib. Bd. 8d. ee 9 »___ Bheet eo es perton| £1310 -| £1810 
@ Caustic (75/80%) - per ton £24 £24 ae m Manganin Wire No. 28 .. .. perlb. 8/- 8/- oe 
@ ,  Bisulphate eo e» per ton £85 £85 oe -g Mercury - perbot, £8 15 £8 15 
a@Bhellac .. ee per cw, 120)- 125/- 5s. dec d Mica tin original oases), small . ee perlb,| 84.00 9d, | 8d. to 9d. oe 
a Sulphate of Magnesia per ton £410 £4 10 oe dia . o — per lb,| 1/9t0 2/9 | 1/9 to 2/9 oe 
a Bulphar, Sublimed Flowers . es perton £6 5 £6 5 ee d large .. perlb.| 8/8t0 7/8 | 8/8 to 7/8 a 
‘ a — es ' ee per ton £5 10 £5 10 ee Pp Phosphor Bronze, plain castings per Ib, |114d. to 1/2 oo 1/2 
Lum ee per ton £5 £5 ee v1) . rolled bars&rods _ perlb.| 1/-t01/8 | 1/- to 1/8 
rs Bcda, Cnaatio rte 10 %) <. per ton £10 165 £10 15 ee 7) . strip & sheet per lb,| From 1/2 | From 1/2 
aun e. per ton £8 £8 oo © Platinam ee ee es peros, £41 £41 ate 
a B nie, casks =; per lb, 24d, 24d. oo ‘ Silicium Bronze Wire per Ib. | 10d. to 1/- | 10d. to 1/ ° 
Steel, Magnet, aco’d’ng to desc'p'n per ton; From £15 £40 oe 
METALS, &e. " o Inbars . § o- Pp £58 eo 
iO ° 
zm) ners ag in ton lots per ton £148 £148 ° 9 Dn, block «. ss oo e+ perton { £132 } £180 1—£2 ine 
in ton lots per ton £224 £224 ee 9 «foil oo e» perlb, 1/6 1/6 > 
Bheet, ~ a ton lots ed oo £191 £191 eo ® « Wire, Nos. lto "ie eo ee perlb, 7 1/7 
Pp il metal ingo per £76 to £125) £76 to £125 p White Anti- friction Metals — 
¢ Brass rolled metal #80! 12") basis per ib. 63d. 63d. "White Ant” brand .. per ton) £35 to £65} £35 i £65 an 
e ibe (brazed) .. .. per ib, 8id. 8id. § Yarns, 2/10s Grey Cotton, on sp'ls per lb, 7d. ee 
eon —- drawn) .. per lb, 7d, wf oT) lea. Flax .. eo ee perlb, 53d. si ee 
‘ Wire, oo od. BaP 7d. "Wd i » Splyl0lbs, Russian .. perlb.| 43d, = 
Copper Tubes (brased) ee per lb, sid. 8d nw 10 lbs, Russian, single .. per lb, 42d. ee 
solid drawn)... per lb, 9d. 9d. os } 180 Ibs, Jute rove .. es per ton £10 2 6 £i r 6 ee 
} Copper Bars (best selected) .. per ton £69 £69 ee Zino, Bh’t. (Vielle Montagne bnd.) perton) £22 10 £22 10 a 
($ sieees. et ered & Co, ——— G.-P. and Teleg. Works é Messrs. Morris Ashby, Limited. 
: b The British Aluminium Co., Ltd. . _ | @ Messrs. James & Shakspeare. [Co., Ltd. m Messrs. W. T. Glover & Co., Ltd. 
eotied be ¢ Messrs. Thos. Bolton & Sons, aoe te h Messrs. Edward Till & Co. ane he +n Messrs. P. Ormiston & Sons. 


{¢ Messrs. F’. Wiggins & Sons, 


« Messrs. Bolling & Lowe. 


é Messrs, Frederick Smith & Co, j Messrs, Walter H, Hindley & Co, 


o Messrs. Johnson, Matthey & Co.,;Ltd 
p The Phosphor Bronze Company,. Ltd 
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METAL MARKET. 





Fluctuations in April. 


Aprip1 2 3 4 7 8 9 10111415161718 21 22 23 24 25 28 2930 
£25 
24 
23 





LEAD (ENGLISH). 
\pRIL1 2 8 4 7 8 9 1011141516171821 22 23 24 25 28 2930 
£20 


19 





IRON. 

Avpnin1 2 3 4 7 8 9 1011141516171821 22 23 24 25 28 2930 
80/- 
59!- 
58/- 
57/- 
56/- 
55/- 
54!/- 
53/- 
52/- 
5 1/- 
50/- 
49/- 
48/- 
47/- 
46/- 
45/- 





TIN. 


ApRIL1 2 3 4 7 8 910111415161718 21 22 23 24 25 28 2930 
£135 
184 
133 
132 
191 
130 
129 
128 
127 
126 
125 
124 
123 
122 
121 
120 
119 
118 
117 





COPPER (G.M.B’s.) 
ApniL1 2 3 4 7 8 91011141516171821 2223 24 25 28 2930 








THE INDUSTRIAL FREEDOM LEAGUE. 


Tuis Association was formally inaugurated on April 22nd at the 
Westminster Palace Hotel. There was an influential platform ; 
the railway interest being well represented, the chairman of the 
Great Central presiding, supported by Lord Claud Hamilton 
(chairman of the Great Eastern Railway), Mr. Harper (chairman of 
the Didcot, Newbury and Southampton Railway), besides many 
others associated with the greatest of all the private enterprises of 
the country. No wonder that the Railway News describes the 
movement as “ A Railway Shareholders’ Protection Association ”— 
but it is as the largest ratepayers of the country that municipal 
trading affects the railway interest and not much from fear of their 
special business being interfered with by rate-aided competition. 

It is true that municipal tramway undertakings may in some 
districts, and to a limited extent, compete with the railways, but as 
feeders to the stations they probably do much more to facilitate com- 
munication to and from the main lines, than to take away any of 
their customers. 

The real character of the Association is not at all well indicated 
by the name chosen for it by its promoters, and we recommend an 
immediate change to one which better explains the object, viz., to 
free private enterprise from undue interference and rate-aided com- 
petition. The obvious name would be “ The Anti-Municipal Trading 
Association,” this would convey at once to the public that the object 
is to put a stop to the development of the socialism which aims at 
the ultimate absorption of all private trading, and that business 
enterprise which has created the commercial supremacy of the 
nation. 

This is not a Railway Shareholders’ Protection Association, but 
an effort to unite every trade in the country, with the object of 
putting a stop to the vicious encroachments of municipalities upon 
the business of the ratepayers, whose money they are using to 
deprive them of their own means of subsistence. Certain interests 
have been already attacked, some more directly than others, and 
these have naturally been the first to resent the interference, but if 
the growth of the system is to be stopped, every trader must 
combine, and they will make short shrift of the municipal 
competitor. 

Every ratepayer is interested in the question, whether in or out of 
business, and the facts mentioned by speakers at the meeting of the 
Association should arouse their attention and awake them from their 
apathy and indifference to the local maragement of public affairs— 
which is, unfortunately, their normal condition throughout the 
country. : 

Lord Avebury, who has given so much attention to the subject of 
municipal trading, pointed to the working of the telegraph system 
by Government, which resulted in a loss of six millions, and which 
is increasing every year, and his allusion to the position of the 
railways in India, as an instance of the check to private enterprise, 
consequent upon their being in the hands of the Government, was a 
powerful argument in favour of free private enterprise as opposed 
to municipal monopolies. The extent to which municipal trading 
has already progressed was stated by the Chairman as already in- 
volving an indebtedness of £300,000,000, and there is no reliable 
estimate of the value of the assets which represent this enormous 
amount of debt for which the ratepayers are responsible. 

Apart from the principle involved—which ought to dispose of the 
question—there is no justification in the results obtained, for the 
departure from the legitimate duties of a municipal council in order 
to make profits in reduction of rates, by competing with the ordinary 
business of the community ; as Lord Avebury remarked, “ if suffi- 
cient allowances were made for central office charges, for rent, for 
the head officials, law and depreciation, it will be found that the 
net profit is imaginary.” 

A striking instance is afforded by the financial results of the 
tramway service in the South of London, worked by the London 
County Council, and that in the North of London, which is a 
private enterprise ; so far as the ratepayers aré concerned, they gain 
an immense pecuniary advantage from the system in the hands of 
the company over that carried on by the Council. 

In electric lighting it would be difficult to find one municipal 
undertaking that shows a profit—if the accounts are made up 
legitimately—and the public lighting supplied at cost price. 

The efforts of electric lighting committees to justify their trading 
by presenting apparently favourable accounts is notorious, and 
auditors are constantly pointing out the unsoundness of the basis 
upon which they are prepared. 

The action of the Municipal Electrical Association in rejecting 
the recommendation of the Municipal Treasurers and Accountants 
(Incorporated) that a provision for depreciation should be made, is 
one of the strongest proofs of the determination of municipal 
authorities to render their accounts without adhering to even the 
ordinary principles of accountancy. 

Every man of business must know that payment of the original 
cost of an article by instalments cannot provide for the depreciated 
value 25 years afterwards; and yet the statement is made by the 
advocates of municipal trading that the sinking fund covers 
depreciation ! 

If it were practicable to keep the accounts in such a way as to 
limit every loan to the actual purpose for which the money was 
borrowed, the fallacy of the contention would be apparent ; but the 
fact is, that renewals of worn out and antiquated plant purchased 
by one loan are made out of the proceeds of another, the fund for 
the original cost being necessarily exhausted by its payment, and 
as no reserve or depreciation fund has been provided out of revenue, 
fresh borrowings are of necessity devoted to the purchase of plant 
to renew that which has worn out or become obsolete. 
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There are some notable exceptions to the defective systems of 
accounts adopted by the great majority of municipalities, and these 
afford strong evidence against them. 

At Glasgow—where no one can dispute the commercial acumen 
of the community from which the municipality is chosen—the 
necessity for making due provision for depreciation is admitted. 
In a paper prepared by W. W. Lackie, M.IE.E., the assistant 
chief engineer of the Glasgow Electricity Works, he specifies the 
amounts that should be provided to cover depreciation upon the 
following percentages on cost, viz:— 


Land and buildings e ay 1 per cent. 
Machinery and plant ... a Se i 
Accumulators.... ave EB See a 
Mains and cables oe oes ti ogee 
Meters me -~ : 6 - 
Instruments eee ae 5x a 5 > 
Furniture... see = ee att 5 ee 


and he estimates that this calculation amounts to 4 per cent. on 
capital expenditure. 

The Aberdeen Corporation allow, on the average, 3 per cent., and 
this may be taken as the lowest provision that prudence would 
dictate. 

The new association has an arduous but most beneficial work 
before it. A branch should be established in every town, not on the 
plan of existing ratepayers’ associations, which are too often mere 
standing election committees in the interests of certain candidates, 
but formed of the traders and entirely free from party politics. 

The co-operative societies should be invited to support the 
movement, for municipal trading is entirely opposed to their 
principles, which are based upon practical acquaintance with the 
business and provision of the capital by themselves. 

We congratulate the Association upon a good send-off, and with 
amore appropriate name and a thorough organisation throughout 
the country, success will assuredly be achieved. 








ELECTRIC TRACTION. 





[Paper read at the Town Hall, Northampton, before the Tramways 
Committee and others. | 


By PHILIP DAWSON. 


THE real advent of electric traction in England may be said to 
date back to the opening of the Bristol line in 1895. The Bristol 
eleciric tramways, although not by any means the first opened, was 
the first electric line which was commercially successful from the 
beginning. Since that date enormous progress has been made, so 
that at the present day there are 85 electric tramways and railways 
in actual operation, while there are over 100 tramways and light 
railways under construction or conversion, which are intended to 
be worked electrically. The following figures give a very good 
idea of the state of things at the present day :— 


Exectric TRAMWAYS AND RalILways IN THE UnitTED Kinapom. 








<< 
) 


Track | Number 





Route | 
mileage. | mileage. | of cars. 
: Brito, 
Constructed ... 3. approx. 800 1,300 | 4,000 
Under construction ... as aie 600 900 800 
Authorised and aboutto bec’nstr’cted 1,000 1,400 | — 
Total 2,400 | 3,600 | 4,800 





A series of tables which may be of interest have been compiled, 
and give an idea of the cost of installation and operation, as well 
as of the probable results which may be expected. 

Some figures are also given showing the enormous increase 
of traffic which takes place when electric traction is introduced 
and the rapid growth of electric traction. 

This system is no longer in its infancy, and it has not only been 
applied with remarkable success in the United States and on the 
Continent of Europe, but it has within the last six years found 
great favour in our country, and the importance which it has 
attained may be gauged by the capital which has already been 
invested in it. 

In 1896 the total capital invested in electric undertakings in this 
country was about £6,000,000. No Corporation had at that time 
invested any money in that branch. At the end of last year the 
total capital invested by private companies exceeded £40,000,000, 
and municipalities had invested over £11,000,000, making a total 
investment of over £51,000,000. The schemes of power distribu- 
tion may, for our purposes, be also counted in, as a large number of 
them will undoubtedly supply electric current for traction purposes. 
The capital which has already been raised for such undertakings 
amounts to nearly £20,000,000. If we take into consideration the 
new tube railways, and the conversion of the Metropolitan and 
District Railway to electric traction, which that successful American 
financier, Mr. Yerkes, has now in hand, we shall have to add another 





£20,000,000 ; it will thus be seen that, taking all the power distri. 
bution and traction schemes which are now either completed or 
under construction, the total amount of money investor Teacheg 
nearly £100,000,000. Taking the capital expended on electric light 
undertakings, we find thatthe municipalities have spent, in round 
figures, £16,000,000, and private companies £28,000,000. It will be 
seen from these figures that the subject under consideration 
is therefore a very important one. The enormous increage 
of electric traction in the United States is remarkable; thus, 
in 1894, of the total tramway systems in America, amountiog to 
nearly 13,000 miles, 9,000 miles were operated electrically. At the 
present moment over 20,000 miles are operated electrically, and 
approximately, 60,000 cars are in circulation. 


Taste I.—Nzw Yorx City Surrace Lings (from Street Railway 
; Journal).—Population, 3,370,000. 





| 


— 1901. 1900, 1899, 1898, 


Miles of track... 963 952 930 | 914 

Passengers carried... |871,799,558|816,661 361|753,740,052 679,967,283 
Car-miles operated  |110,557,911/112,361,704 112,671,413|105,797,835 
Car-miles per mile | 





of track ... me 114,800 118,000, 121,100 115,800 
Passengers carried 

per mile of track 905,000 858,000 810,000 744,000 
No. of times popu- | 

lation carried ... 260 240 220 200 











Taste IIl.—GrowrtH oF PassENGER TRAFFIC ON NEW YorkK 
SurFacEe LINEs. 








Approximate. 
1890 224,000,000 
1891 238,000,000 
ae fae eye Period of changing motive 
se ,000, Tae 
1894 ‘ee 263,000,000 og and consolidation of 
1895 263,000,000 ; 
1896 320,000,000 
1897 380,000,000 
1898 400,000,000 
1899 465,000,000 
1300 559,000,000 
Taste IIT.—AppROxIMATE CAPITALISATION OF ELECTRIC 
TRAMWAYS. 
: oe Capitalisation. 
| : iles of | <—enesiomapmnaciloninbesttiggtiann 
Name. | Population. route, | ane Per mile a 
Birkenhead s- | 110,926 11 112,000 10,000 
Blackburn ... .- |. 187,000 4 225,000 56,000 
Blackpool & Fleetw’d _ 9 | 190,000 21,000 
Bradford «| 279,767 25 338,000 14,000 
Bristol 821,908 284 | 960,000 34,000 
Coventry 73,000 104 | 130,000 12,000 
Dover i 44,000 34 | 38,000 11,000 
Dublin United 252,239 45 | 1,715,000 38,000 
Glasgow + | 762,000 20 | 1,681,000 84 000 
Halifax... .-- | 106,000 134 | 117,000 9,000 
Huddersfield | 95,000 20 | 266,000 13,000 
=. 2 240,620 9s | 270,000 28,000 
Leeds 428,953 25 | 217,000 9,000 
Liverpool ... 684,947 66 | 1,084,000 16,000 
London United — 13 | 494,000 38,000 
Manchester 543,969 75 | 00,000 12,000 
Norwich oe | 111,728 144 | 330,000 23,000 
Portsmouth ... | 183,160 15 | 602,000 40,000 
Sheffield... +s | 400,000 18 | 233,000 13,000 
-Central London ... | oa - 65 3,550,000 546,000 
City & South London | - 6:0 2,081,000, 347,000 
Liverpool Overhead | - 25 | 790,000 318,000 








The total station capacity in kilowatts installed for lighting and | 
traction purposes in the United Kingdom amounts to above © 


500,000 xw., and that at present being installed in the neighbout- 
hood of 150,000 more. 


City, we find that New York has nearly 250,000 kw. 


Some figures showing what surface lines or tramways bavé | 


done in other towns may be of interest. Taking New York 
City with a popalation of 3,370,000, we find that the tramways 


carry the total population 260 times every year; frrther details, ” 


showing the rapid increase in traffic due to the electrification of 


the New York line, ate given in Tables I. and IL, from which it 


will be seen that within the last five years the traffic has more thal 
doubled. Taking into consideration the elevated roads and the 
various outlying districts which make up greater New York, we 


have s population of, in round figures, 3,500,000, and the tramway — 
and elevated railway system carry 1,200 million passengers pet 


The total station capacity installed in | 
London for all purposes is not much over 100,000 kw. This sounds § 
a great deal, but if we compare these figures to those of New York | 
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annum, or, in other words, the total. population of New York. is 
carried once a day. Comparing these figures to what is obtained 
in London, we find that the tramways omnibuses, and Metropolitan 
lines only carry from 60 per cent. to 70 per cent. of the population 
of greater London every day, from which it is evident that the 
inhabitants of London do not move about as much as those of New 
York. This may possibly be attributed to the difference of 
temperament, and the different mode of conducting business. The 
total length of the London tramway system is, in round figures, 140 


Taste 1V.—APPROxmaATE Cost oF VaRIous Parts oF ELECTRIC 
Traction SystEM. 


Approximate Cost of Modern Power Plant per KW. Installed. 


£6. ad. 6 >a: a: 

Buildings 4 0 0to16 0 0 

Boilers age o> Fe ose 2 ay O- Of 56 0-0 
Steam and water piping and feed 

pumps... et ox . 012 Ote 3-0 0 

Steam engines and condensers 38 0 Otoll O 0 

Dynamos and switchboards .. 210 0t0 12 0 0 

Total cost of power plant, not including buildings, £25 to £35. 


Approximate Cost of Rolling Stock. 


Maximum traction trucks per set ... £130 
Ordinary bogie trucks per set ee ie cae 
Standard four-wheel truck ... — ey 70 
Extra long truck... ese oan ie 75 
Double-deck car bodies ... £220 to 300 
Single-deck car bodies 210 to 265 


Double-motor equipment, including 
resistances and controllers .. 260to 320 
Single-car motor, 15—50 H.P. 75 to 120 


Cost of Track Laying. 

Cost per mile of single track, 4 ft. 84 in. gauge, 
10('-lb. rails, wood or granite paving, including 
necessary electricsl bonding... eS 

Overhead Work. 


Cost per mile, three-section tubular poles, standard brackets, 
1/0 trolley wire. 


Double trolley wire on side brackets 


£5,500 to 6,500 


£1,100—1,400 


is a uniform fare of 5 cents, or 24d. It is evident from this that 
lines which would pay very well in America might not pay in 
England. Besides this fact, there is another one which has to be 
considered, viz., that the difference between the income and the 
actual expenses incurred by the working population of this country 
is a much smaller quantity than that which is at the disposal of the 
American workman, and it is, therefore, probable that whilst 
the American will travel on an electric car for a very short distance, 
and whenever he gets a chance, the English workman will only 
travel when he is forced to do so. 

It may be interesting to examine the probable costs of electric 
installation. It will be evident, from a glance at Table IIL., 
that there is a very large variation of the capitalisation per 
mile of route. It is also evident that the smaller the system 
the léss will be the cost per mile of route, provided the 
general conditions are favourable. It will be seen that the total 
expenditure varies from a minimum of £9,000 per mile of route in 
the case of Leeds and Halifax to respectively £56,000 and £84,000 
in the case of Blackburn and Glasgow. As regards main lines, rail- 
ways, such as the Liverpool Overhead and the London Tube; the 
capital expenditure must be very much heavier, and has reached, 
in the case of the Central London Railway, over half a million per 
mile of route. It may be stated that, for estimating purposes, the 
very best system, including power station, track, car, overhead 
work, feeders, &c., should be installed for from £15,000 to £20,000 
per mile of route. 

The way in which this total cost is made up is shown in Table IV., 
from which you will see that the total cost of the power station can be 
safely taken at £30 per Kw. installed, and that as regards the motor 
cars, @ figure of £750 is a safe one to estimate on. For the permanent 
way with standard gauge and for heavy rails, such as are now nearly 
always adopted, £6,000 per mile of single track should be allowed. 
As regards the overhead construction, a figure of from £1,500 to 
£2,000 per mile of route is a safe one to estimate on. It must, 
however, be pointed out that all these figures can be used for roughly 
approximating costs and preliminary estimates only, as the condi- 
tions that obtain may considerably influence the total cost. It is 
only by a traction expert examining these conditions in the light 
of his experience that a real idea of the total capital which will 
eventually have to be expended, can be obtained. 

In investigating the question of how much money can be properly 
invested, it is necessary to ascertain the probable receipts and 
expenditure, and for this purpose I have prepared Table V. It 











vs span wire ... £1,700—2,000 will be seen that the population, in the cases given, is carried from 

- % centre brackets £1,300—1,500 65 to 180 times a year. The receipts per head of population vary, 

Single trolley wire, side brackets ... £1,000—1,200 in the figures I give, between 5s. and 19s. per head. It will be seen 

ale ah span wire £1,600—1,800 that the receipts per mile of route vary between £2,200 and £7,300. 

TABLE V. 
| | 
: A | Miles Passengers phon or gered —— Total Receipts Receipts Receipts; Average | Ratio of | Total 
Name, | Population. ot, | eattiod. | mille pop. was) reosipt, | BO Bre | par, | far per SxPensC® expences 
& 8. £ a. d. % Fy 

Bristol ...| 829,000 28 | 26,972,000 960,000 82 165,115 10 5,900 o 1°47 67 110,795 
Cork ... as “ah 75,000 | 10 5,137,000 514,000 68 21,875 6 2,200 72 1°02 63 13,840 
Dover a ses 42,000 3 2,710,000 903,000 65 11,141 5 3,700 100 ‘98 85 7,997 
Dublin United 252,000 45 45,165,000 | 1,000,000 180 241,825 19 5,400 — | 128 67 161,692 
Halifax 106,000 13° 9,430,000 | 700,000 89 39,383 7 2,900 13°3 1:00 77 ~—«,-s«-30,273 
Hartlepool ... 23,000 | 5:0 | 2,130,000 426,000 93 12,266 11 2400 .. — 1°38 62 7,557 
Hull ... sag 241,000 | 9 19,350,000 | 2,040,000 80 80,118 7 8,400 10°5 99 49 39,754 
Leeds 429,000 | 25 | 39,240,000 | 1,570,000 92 | 183,199 9 7,300 126 1:12 61 121,402 
Liverpool ... ...| 685,000 | 66 93,768,000 | 1,420,000 187 455,530 13 6,900 122 116 73 330,073 
Middlesbro’-Stockton — |- 9 | 8,783,000 976,000 _ 47,219 — 5,200 o 1:29 69 | 32,581 
Norwich... eee | 112,000 144 7,816,000 542,000 70 36,376 6 2,500 9°4 111 62 22,463 
Blackpool 47,000 | 95 4,912,000 517,000 | 104 33,060 14 3,500 | 15°0 162 = 59 19,535 





Taste VI.—Rovpaix—Tovurooina \ELEotRic TRamways. 


Increase in Passengers Carried. 


1897 ie 4,484,025 
1898 yoo Sh, ag. sae 
1899 a 5,365,500 
1900 7,120,420 


30 kimts. of route at end of December, 1900, 


Ratio of Expenses to receipts. 


1895 ats se nae 65 per cent. 
1896 ites Rabat sap ee 
1897 ses aus See 56 ” 
1898 re a rs 648, 
1899 wis es vas 585, 
1900 ia cee ae 54°6 


Population, 204,000. 


miles. A very important point, and one which has to be considered 
when comparing financial results obtained in England and America, 
1s the average fare per passenger carried. From careful investi- 
gations which have been made, and from the figures given by Mr. 
James Dredge in an article of his which appeared in the March 
Rumber of J'raction and Transmission, it appears that the 
average amount paid per passenger on the different London 
transit :ystems is approximately 14d., whereas in New York there 


_ ae . 





The average fare per passenger varies ftom ‘98d. to 162d., and the 
ratio of operating expenses to receipts from 49 per cent. to 85 per 
cent. Table VI. gives some figures for electric systems in the 
North of France, and shows the rapid increase in traffic, and the 
decrease in ratio of expenses to receipts. Table VII. gives the 











TaBie VII. 
—— Passengers carried per annum, Miles of route 
| 1898, | 1899. 1900, 1898, 1800 1900, 
Blackpool Corp.| 2,279,209 | 2,881,027) 3,421,736; 4 | 4 6 
Blackpool and | 
Fleetwood ...Opened July 1,782,683) 1,831,531, — |8 | 8 
Cork .. «| Dec. 4,744,528) 5,137,141) — |8-25| 9 
Dover... “| 787,745 2,170,590} 2,437,863} 34 | 4h | 44 
Halifax ... OpenedJune| 2,594,478) 7,308,998} — | 63311125 
Leeds ... ...| 15,620,985 24,237,440/27,634,105| 21°75) 23 | 26 
Liverpool _ ...|Opened Nov. 63,771,450|82,367,958| — | 78 82 
| 








increase of passengers carried in the case of some British electric 
tramways; it will be seen, for instance, that in the case of the 
Dover electric tramways, the passengers have more than trebled 
within the last three years. In this connection the figures as 
regards the City of Berlin, with a population of 1,810,000, may be 


of interest. 
(To be continued.) 
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THE PONTYPRIDD POWER STATION. 


’ Wupnespay, April 30th, was a notable day in the history of the 


large industrial district of which Pontypridd is the centre, for just 
below it (Cardiff-wards) Sir Frederick Bramwell laid the founda- 
tion stone of the first generating station constructed by the South 
Wales Electrical Power Distribution Company. He was accom- 
panied by Mr. H. Graham Harris, his partner (the firm are the engi- 
neers to the undertaking), and Mr. Hood, Llwynpia colleries, and 
other magnates of prominence were in evidence—notably the 
representatives of the County and other Councils (large and small) 
—many of which appear likely to figure as clients of the company. 
The place where the works are in progress impinges on an immense 
and unworked coal area, within easy distance of the great mining 
industries of Glamorganshire and Monmouthshire, and just 10 miles 
from Cardiff. Special arrangements had been made by Mr. Hill, 
the manager, for the visitors, and after the opening there was a 
luncheon. 

The South Wales Company have, besides the station at Ponty- 
pridd, other power stations in hand at Neath (West Glamorgan), 
and Bridgend, and yet another at Pontypool—the heart of Mon- 
mouthshire. 

The alternators to be put down at Pontypridd by the company will 
generate electric energy at a pressure of 12,000 volts. Five 
Willans engines and Ganz generators of 3,000 u.P. each will be put 
down at the outset with 24 large Niclausse water-tube boilers, 
When completed the Pontypridd equipment, however, will contain 
25 engines and alternators of 3,000 u.P. and 120 boilers. The com- 
pany will! commence to run their high-pressure (12,000-volt) mains 
early in the coming summer, and the first area in which the mains 
will be laid will be the Rhondda Valley. A temporary plant 
will be running on the Pontypridd ground by the middle of 
June. Messrs. Holloway Brothers, of London, are the building 
contractors. 

Four or five hundred ladies and gentlemen were present at the 
laying of the foundation stone, Mr. Archibald Hood, who is chairman 
of the company, introduced Sir Frederick Bramwell to the assembly, 
and referred to the splendid past of their guest-in-chief in glowing 
terms, which the assembly enthusiastically punctuated, also Mr. 
Hood’s allusions to the vast possibilities of electricity. 

Mr. Henry Holloway presented Sir Frederick with the trowel, 
which was suitably inscribed. 

Sir Frederick Bramwell then declared the stone well and truly 
laid, and delivered a terse and felicitous little speech, reserving 
himself, as he said, for a fuller deliverance under shelter. The 
company subsequently adjourned to the tuncheon marquee. 

Mr. Hood again presided, and after the repast proposed “ The 
King,” and a stanza of the National Anthem was sung. 

Tae Chairman then proposed the toast of the day, “‘ Prosperity to 
the trade of South Wales, and success to the new undertaking.” He 
coupled with the toast the name of Sir Frederick Bramwell. 

Sir Frederick Bramwell, in responding, said that there was some 
sort of propriety in his being present on an occasion which related 
to tue distribution of power from a central source. He had been 
apprenticed to John Haig, who was one of the first men who advised 
and carried out this process and provision. That power was by 
means of exhaustion of the air; the pressure was 10 lbs, on the 
sq. in., and it was very effective. Samuda, whose name was s0 
much associated with the early development of the atmospheric 
railway, was an apprentice to the same preceptor. Here, in 
this matter of central distribution, might perhaps be found 
the cause for his being there at that celebration. Well, there 
had been a tendency for many years to do things, as it 
were, in a wholesale manner rather than in the retail—to 
get to the end at once rather than pass through the gradual 
stages. He described the wax candle days and the intricacies 
of candle lighting with much irony. The “match” and a variety 
of other things followed, said Sir Frederick, and then came gas. 
But this was not light, only a-potentiality, and people wanted light. 
Then came the electric light. When they gave a man a ton of coal they 
gave him the means to produce power—not the power. That company 
proposed to supersede obsolete methods—to gtve their clients the 
means to utilise the power of electricity itself in the way most con- 
venient for general manufacture, in rotary form, not in reciprocating, 
though always easily converted into reciprocating when wanted. He 
referred with emphasis to a letter he had received from a dear and 
intimate friend of his in the United States, which had reference to 
the electric power supplied at Niagara Falls. The distributing 
power there, according to this gentleman, was in the first house 
50,000 u.p., and was fully engaged. They had so many engage- 
ments coming on, that they were now providing 25,000 Hu.p. 
in a second house, and they were ordering 30,000 H.P. more, 
making 105,000. The promoters there were now crossing to the 
Canadian side of the Fall to establish a power house containing 
three 10,000-u.r. generators. The work had been actually accom- 
plished, though at the outset there was little to hearten the 
promoters, for the next nearest customer was Buffalo, 18 miles 
away. But the difficulties had been faced and overcome, and there 
had resulted an enormous demand for the power. In South Wales, too, 
at these works it was proposed to give the electric power in its best 
form. That meant the supply of electric energy for motive power 
in the factories and on the tramway, the railway, and for electro- 
chemical work. The last mentioned was now coming to the 
front, so was electro-thermal energy coming into use. These 
provisions were not cumbered with the old auxiliaries, which, 
with. their smoke, defiled the charming valley around. There 
was completeness in the provision—the cables might be looked 
upon as a web, It was hard work to get an Act, and still more 





so to get customets to believe in the project. They desired profits, 
But in getting profits what was it they did? He viewed it as 
a most important work for the welfare of the kingdom — the 
saving of fuel. He conld give them his own experience of the 
amount of fuel used in petty non-condensing engines. Fuel he 
regarded as sacred, as in fact the life-blood of the nation. He 
could not contemplate the existence of our nation without it, 
except asa desert island. He fervently trusted that God would 
bless “the undertaking of the South Wales Company.” 

Lieut.-General Sir Richard H. Sankey, K.C.B., R.E., proposed 
“The Engineers,” and Mr. H. Graham Harris having responded, 
the ceremony came to a close. 








CURRENT SPECIFICATIONS. 


CI.—DARTFORD EXTENSIONS. 


SumMMARY. 


Extent of Contract.—Section A.—Supply, delivery and erection of 
one 300-Kw. steam dynamo, the necessary pipework and switch- 
board extension. Section B.—Supply, delivery and erection of one 
Lancashire boiler, feed pump, feed pipes, and extension to present 
fuel economiser. 

Type and Size of Boiler.—To be of Lancashire type, capable of 
easily evaporating 4,000 to 4,500 lbs. of water per hour, with 
average coal and cold feed. 

Working Presswre.—160 lbs. per sq. in. 

Mechanical Stoker.—One to be fitted of Messrs, Cass & Co.’s ‘manu- 
facture, complete with hopper, furnace fittings, and driving gear. 

Feed Pump.—One to be supplied of vertical compound type; 
capable of easily supplying at moderate speed 2,000 gallons of water 


. per hour against a boiler pressure of 160 lbs. per sq. in. 


Fuel Economiser.—Sixteen additional 6-ft. patent tubes, to be 
fitted to the existing fuel economiser of Messrs. Carter & Son’s 
make. 

Engine.—To be of the enclosed self-lubricating type, and to run 
at a speed not exceeding 350 revolutions per minute. 

Conditions of Working.—Engine to be either compound or triple- 
expansion, to work with 150 lbs. steam, at present non-condensing, 
but provision to be made for satisfactory working at a later period 
if necessary, condensing. 

Range of Governing.—Variation between full and no load not to 
exceed 2 percent. Momentary variation, when full load is sud- 
denly removed, not to exceed 7 per cent. Governor to be 
adjustable by hand whilst running. 

Dynamo.—To be compound wound, with provision for cutting 
out series coils, to give as full load 300 Kw. at 500 to 550 volts. 
When used as a shunt machine to develop full load at 460. to 500 
volts, 

Temperature Rise.—Not to exceed 70° F. above surrounding 
atmosphere after 12 hours’ full load run. 

Specified Overload of Set.—10 per cent. above normal full load for 
periods of one hour working non-condensing. 

Guarantees.—Guarantees as ts steam consumption, efficiency, &., 
to be given in tender. : 

Extensions to Switchboard.—Supply and fixing of specified instru- 
ments to spare panels of existing switchboard. 

Cable Connections.—The necessary connections between dynamo 
and switchboard to be provided as specified. 

Specified Date of Completion.—To be stated in tender. 

Penalty for Late Cumpletion.—Oae per cent. per week of contract 
price for either section for first four weeks, then 2 per cent. for 
further weeks. 

Period of Maintenance.—Twelve months from date of completion. 

Terms of Payment.—80 per cent. of value of work delivered 
as work proceeds, up to 90 per cent. on completion, 10 per cent. at 
end of period of maintenance. 

Amount of Surety demanded.—20 per cent. of contract sum. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages to be Paid to Workmen.—Rates accepted 
as current in the Council’s district to be paid. 

Arbitration Proposals.—Satisfactory. 

Date for Receipt of Tenders.—May 10th, 1902. 





This specification has been-prepared by Mr. A. J. C. Waterland, 
the resident engineer to the Council of Dartford. The wording is 
very open and permits the tenderer to make offers of his own type 
of plant. It will be noticed that either compound or triple-ex- 
pansion engines may be proposed, and that provision is to be made 
for working condensing later. 

Sufficient fly-wheel power is also to be provided to permit of the 
set being used for traction work if required. 

In the general conditioas the arbitration clause is satisfactory 98 
drafted in Clause 34, this being taken to override the wording 
of Clause 5, where it is stated that as regards meaning of specifica 
tions, accuracy of plan, &c., the decision of the engineer shall be 
final. 

The penalty for late completion is stated to be 1 per cent. per 
week for the first four weeks late, and 2per cent. for any further 
delay. 

In view of the “model” conditions recently proposed by the 
Council of the Institution of Electrical Engineers, we suggest that 
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exception be taken by tenderers to any increase on the amount of 
1 per cent. per week. 

Similarly, a reduction in the amount of surety required from 20 
per cent. to 10 per cent. of the contract price should be asked for. 

It is probable that the intention of the clause referring to wages 
to be paid to workmen simply means that all work done on site 
shall be paid for at current local rates, and that similarly work done 
at manufacturer’s works shall be paid for at rates in accordance with 
those local conditions. This is acceptable, but as phrased it may be 
read to mean that no rates lower than those prevalent in Dartford 
should be paid for any of the work connected with the contract, a 
stipulation which might prove very inconvenient and irritating. 








OPENING OF THE CARDIFF ELECTRIC 
TRAMWAYS. 


By a happy coincidence, the very week in which the South Wales 
Electric Power Distribution Company laid the cornerstone of their 
great enterprise near Pontypridd—nay, the very next day, ‘‘ May 
Day,” witnessed the virtual completion of the greater part of the 
electric tramways in the Welsh commercial capital of Cardiff, and 
the running of the first dozen electric cars there for ordinary traffic 
purposes. Nearly a dozen miles of track were traversed in about 
two hours and a half (with halting for ceremonial functions) by 
the Mayor of Cardiff (Councillor F. J. Bevan), Corporation members, 
and 300 to 400 invited guests. 

The work has been carried out under the capable supervision of 
Mr. W. Harpur, the Cardiff borough engineer,and Mr. Ellis, the 
electrical engineer for the Municipality, and their joint labours have 
been generously appreciated and fostered by the Cardiff Corpora- 
tion Committee, over which Mr. T. Andrews has presided. By 
the time the whole scheme has received its finishing touches, it will 
have meant an outlay of at least half a million of money. Up to 
the Thursday, £380,000 had been spent in covering the arteries of 
Cardiff trade, and the adjoining residential points—Carton, Roath, 
the Docks and Grangetown. 

In another three or four years it is fully anticipated that Cardiff 
will have above 20 miles of electric tramlines—outreaching to the 
more distant appendages of Penarth, Whitchurch and Cardiff—and 
helping to give prestige to that greater Cardiff which is so rapidly 
being built up. The electric power station is situated at the end of 
the Roath section (Cardiff West End). There are four 500-H.P. 
Musgrave engines with Westinghouse generators, and others of 
1,600 H.P. are on order. Over 100 cars are provided by the scheme, 
each costing between £546 and £650. Thereis no reduction on the 
old (private company) fares; experience has shown than non- 
residents have in former times been the chief car patrons, and 
with so much civic work on hand and in perspective it is not 
thought that Cardiff could afford, under the circumstances, to dis- 
pense with so large a source of revenue as the difference between 
the “regulation ” fare and a reduced figure. 

The electrical engineer was precluded from joining in the whole 
of the opening ceremonies owing to prostration, brought on, it is to be 
feared, by excessive application to his duties. Deep and general 
sympathy was expressed with Mr. Ellis, who, happily, has an excel- 
lent and devoted deputy in Mr. C. E. Davies. 

At the start of the inaugural run along the new tracks the Mayor 
was presented by the deputy electrical engineer with a controlling 
handle of silverplate and ebony (suitably inscribed) to drive 
car No.1. At the power station his Worship also started the 
engines and turned on the current at the switchboard. 

In the afternoon the Mayor presided over a civic luncheon at the 
Cardiff Town Hall. 

“The King” was afterwards proposed from the chair, and “The 
Mayor and Corporation of Cardiff” was submitted by Mr. Ul. Wood, 

In responding, the Mayor expressed the most absolute confidence 
in the prospective success of their electric tramways at Cardiff, and 
as an eloquent proof of the reasonableness of his assumption, he 
cited the striking fact that, whereas in the year 1890 the old tram- 
way owners carried at Cardiff 9,537,583 passengers, in 1901 they 
carried an additional 5,478,164, If so much could be done under 
the former régime, the Corporation could surely keep up the ratio of 
increase. 

Alderman Dd. Tynes proposed “The Tramways Committee.” 
He remarked that the track had been well laid under the super- 
vision of the Public Works Committee over which Alderman Sorra- 
dale so well presided, and that gentleman and Mr. Harpur dererved 
their truest. congratulations. 

Mr. Andrews, chairman of the Tramways Committee, in respond- 
ing, said that he believed that ere long the Council would be making 
over £10,000 a year profit from their electric tramcar revenue. He 
t:usted that the contractors for the supply of cars would soon have 
the non-arrivals delivered, and so save the Corporation loss of 
revenue. 

The “Health of the borough engineer (Mr. Harpur) and the 
borough electrical engineer (Mr. Ellis) ” was then submitted by Mr. 
Andrews, who pointed out that Mr. Harpur had kept his promise, 
despite the incredulity of the unbelieving, and laid the tramway 
track down in six months, and he held that the Corporation would 
do well to give Mr. Harpur, who had rendered Cardiff faithful and 
efficient and energetic service for 45 years, a substantial token of 
their appreciation, and that Mr. Ellis, who though only 30 years 
old, had done the work of three men, and whose ability was so 


marked, should be urged to rest and recruit. He also spoke highly 
of Mr. Davies, Mr. Ellis’s capable deputy. 

Mr. Harpur, in responding, took a brief retrospect of the history of 
the local electric tramway scheme, whose general inception he dated 
back to November, 1896, though the Corporation did not make up 
its mind actually to commence the work till 18 months ago. 
Since then the amount of work which had been accomplished 
would bear comparison with that done in any other town in the 
country, or with the American work, whileas to the quality, their 
“American cousins were left far behind.” The tramway laying 
commenced on December 18th, 1900, and the first rail was laid by 
the ex-Mayor (Mr. Andrews) on the first day of the new century. 
The lines of the Cardiff Tramway Company were purchased on 
January 31st, 1901, and the work of reconstruction commenced 
immediately the last car of the company had run. He had reedemed 
his pledge as to the reconstruction of the lines, and had been greatly 
helped by the forbearance of frontagers, &c., along the lines of route, 
who saw that the less harrass the more expedition, and the quicker 
easement for the rates. He warmly eulogised this display of public 
good sense and spirit, and after touching briefly on the vast multi- 
plicity of detail work involved in the scheme (but not visible to the 
general vision), he concluded with a kindly tribute to Mr. Ellis and 
Chief Inspector Lock. 

Mr. C. E. Davies replied on behalf of Mr. Ellis, the borough 
electrical engineer. 

Mr. J. W. Courtis proposed “The Contractors,” and associated 
with the toast the names of Mr. Musgrave, of Musgrave & Co., 
Bolton, who erected the engines; Mr. Armstrong, of Messrs. Dick, 
Kerr & Co., who supplied the cars; and Mr. W. Symonds, who 
built the power station. Musgrave’s firm was known all over the 
world (said Mr. Courtis), and their massive engines went like 
clocks, and Messrs. Dick, Kerr’s cars were admirably finished 
utilities; he expressed high satisfaction, too, with the work done 
all round by the rest of the contractors. The British Westinghouse 
Company had supplied generators which had given every satis- 
faction ; and Messrs. Ferranti’s switchboards were splendid looking. 
As for the car station built by one of their eminent local contractors, 
Messrs. Williams & Co., it would prove a Cardiff landmark. Inci- 
dentally, Mr. Courtis commended to the consideration of those 
interested the remark made by the chairman of the London United 
Tramways, that during the three months the electric tramways had 
been running, a larger revenue had been earned than was got from 
the horse cars for 12 months. 

Mr. Musgrave, in responding, said that they need not in this 
country fear competition with American “soaring” eagleism— 
England was learning the strength of its own capabilities. “The 
first dividend in six years” was the substance of a notification which 
his firm had had after ‘starting an installation for a London cor- 
poration. 

Mr. Armstrong said that he considered that Cardiff had one of 
the best electric tramcar services in the kingdom. 

Mr. Symonds also replied, and the Mayor’s health having been 
toasted, and that of the President of the Cardiff Chamber of 
Commerce (Mr. Davey), both gentlemen acknowledged the 
compliment. 








ELECTRIC CONSTRUCTION COMPANY, 
LIMITED, WOLVERHAMPTON. 


In connection with the Art and Industrial Exhibition now being 
held in Wolverhampton, a general invitation is extended to visitors 
interested in electrical matters to visit the works of the above 
company at Bushbury, and on Friday in last week a gathering of a 
more special nature took place upon the premises, the company 
comprising a number of gentlemen representing the technical and 
newspaper press. The visitors were cordially received by one of 
the directors of the company, Mr. J. Irving Courtenay ; Mr. James 
Gray, managing director; Messrs. G.S. Moore and W. Bullock, 
joint managers ; and Messrs. Buchanan and Boyden, chief engineers. 
A luncheon was served in the offices, after which Mr. Courtenay 
extended to the visitors a hearty welcome, and expressed his regret 
at the absence of Sir Daniel Cooper, the chairman of the company. 
Mr. Courtenay then went on to say that the Electric Construction 
Company had what he thought might fairly be termed a very credit- 
able exhibit at the Exhibition, but as sometimes they were asked 
whether the company was in a position to turn out the large work now 
demanded, it was thought that ocular demonstration would be the 
most convincing proof of the company’s ability to ‘build the 
very largest electrical plant required anywhere. New shops had 
been recently finished and equipped after long delay, owing to the 
difficulty in getting delivery of the superb and up-to-date machine 
tools which were now to be seeninthem. The Electric Construc- 
tion Company does not, Mr. Courtenay said, manufacture. electrical 
accessories, such as meters, small switchwork, &c., but lays itself 
out for all kinds and sizes of. electrical machinery. The company 
is not engaged only on continuous current machines or traction 
machinery, but is manufacturing the latest and most efficient 
machines for dealing with the newest problems, both continuous 
and polyphase current, whether motors or generators, and thus the 
breadth of the company’s experience is perhaps greater than that of 
any other British firm, especially in the design and manufacture of 
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such machines as continuous and polyphase motors, generators, rotary 
‘ converters and transformers for heavy current or high voltage, 
boosters either for battery or line working, pressure raisers or 
pressure reducers of the rotary or stationary type. In short, 
there is no size of machine yet in use, or likely to be 
in use, that the new plant is not equal to tackling, and the 
company have a staff that has experience in handling large contracts 
in their entirety and controlling them right throughout. In these 
days, added Mr. Courtenay, when foreign competition is upon us in 
full swing, it behoves those whose duty it is to face and overcome 
this competition to be on the alert, and the directors of the Electric 
Construction Company have spared neither money nor endeavour to 
render their workshops, by these important additions, capable of 
executing well and speedily whatever may be required of them, and 
he felt sure that they would be able to hold their own against all 
comers. 

The visitors were afterwards conducted through the works, the 
various departments being explained by the chiefs thereof. The 
works were erected in 1892, when, it is said, they were the 
only ones in the country for which it could be claimed that they 
were designed and built throughout for the purpose of electrical 
machinery construction. The area of the site on which they stand 
extends to about 25 acres, of which one-fourth is covered by 
buildings. Electrical generating plant and accessories are con- 
structed throughout from the raw material, even the necessary 
castings being made by the company on the spot. During the 
last 12 months a large machine shop, specially designed and 
aid out for handling large electrical generating units, has been 
added. This shop contains some of the largest and most up-to-date 
machine tools ever made—notably a boring mill, capable of dealing 
with a piece of machinery 32 ft. in diameter, and another 20 ft. in 
diameter ; a planing tool, capable of dealing with a bed-plate or 
similar piece 18 ft. by 12 ft.; and a radial drill for boring rings up to 
20 ft. diameter from the floor level. The large pieces of machinery 
dealt with in this shop are handled by means of two electrical 
cranes, 80 ft. span, having a combined capacity of about 60 tons. A 
considerable portion of the floor space in this shop is occupied by a 
massive face plate, on which are found a number of portable tools, 
automatic and otherwise, which greatly facilitate the performance of 
certain classes of work and materially minimise the cost of pro- 
duction. Every description of electrical machinery for railway, 
lighting and motive power, is manufactured at’ the works, 
which are, of course, driven electrically throughout, and a 
special feature is that one part is driven by continuous current, and 
another part by three-phase current. This is done to illustrate the 
special features of both systems. One kind of current is also turned 
into the other} kind by means of a rotary converter, and both work 
in unison by this means. The factory employs 1,000 hands, and 
during the visit on Friday some very fine samples of work were 
inspected, including machines for the War Office and for a large 
number of home corporations for tramway undertakings, and for 
numerous concerns abroad. 








INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME NOTES ON POLYPHASE MACHINERY. 
By A. C. EBoRALL. 
(Paper read at Manchester, March 25th, 1902.) 





(Continued from page 700.) 

A DEDUCTION that follows naturally from what has just been said is 
that, for a given frequency a high engine speed is very favourable 
to good parallel running, for the number of pole-pairs decreases, 
thus permitting a greater cyclicirregularity (lighter magnet wheels) 
for the same value of phase displacement; on the other hand, the 
turning moment of English high-speed engines of the three-crank 
class is usually so good that it often happens that the fly-wheel 
effect of the dynamo-maker’s standard magnet wheel is sufficient to 
give a smaller cyclic irregularity than|would be permissible, without 
the provision of any additional fly-wheel effect at all. High speed 
is exceptionally favourable for the operation of polyphase generators 
of all types, and (without exception) for all classes of work; quite 
apart from considerations of parallel running, such generators 
become electrically better. Both the efficiency and regulation are 
better at high speeds, and, generally speaking, a better machine all 
round results, which can be sold at a lower price than the corre- 
sponding slow-speed machine. When these facts become better 
known in this country, it will to of interest to see whether the 
high-speed engine builders will study the question of large engine 
units, which are a feature of modern polyphase working, and 
develop very large high-speed engines, which will compete with 
the present slow-speed types on the question of steam economy— 
about the only point at which they are at a disadvantage. The 
author ventures to think that the use of highly superheated steam 
could do much in this direction, for the construction of high-speed 
engines should be favourable to this ; as to the limit of speed, as far 
as the generator is concerned, a speed of 150—200 revolutions per 
minute for a 4,000-Kw. machine (or more than double that of the 
corresponding slow-speed combination) would present no disadvan- 
tages from the constructional or operating points of view. 

Another point in connection with the parallel running of poly- 
phase generators, which arises from what has been said above on the 
subject of phase displacement, is that of the armature reaction of 


the generators. Clearly this must not be too high, as otherwise the 
generators will, on the one hand, lack sufficient synchronising power, 
which if is necessary for them to have, in order that they may 
operate in parallel with stability, while, on the other hand, the 
pressure drop on inductive loads would be excessive. But as the 
armature reaction of a polyphase generator is always evaluated 
from the pressure drop point of view, this being indeed one of the 
starting points of the design, all modern generators have a syn- 
chronising power far‘in excess of that necessary to ensure stable 
parallel running. On the other hand, this must not be pushed too 
far, that is to say, the pressure drop must not be too small, as if it 
is, the parallel operation of the generators is again likely to be 
unstable and would be, in any case, accompanied by large syn- 
chronising currents. The only remedy for this will be to insert 
choking coils in the generator circuits, or to reduce still further 
the cyclic irregularity of the engines, or to carry out both these 
things. 

Large slow speed polyphase generators should have a fuli load 
pressure drop at constant speed and excitation of 5—6 per cent. on 
a non-inductive load, and 16—18 per cent. on an inductive load of 
80 per cent. power factor; better regulation than this is unnecessary 
and undesirable, if the generators have to operate in parallel. 

In the remarks made above on the parallel running of generators, 
it must be, of course, understood that only one side .of the question 
has been dealt with, and in an elementary manner, namely, that 
part bearing upon the design of the generator, and the amount 
of the cyclic irregularity and fly-wheel effect.. Naturally other 
points have to be carefully kept in view, of which the principal 
is the design of the engine governor, for upon this depends the 
proper division of the load between the generators, and the 
tendency to maintain hunting, and sometimes, the tendency to set 
it up. Such points as these are, however, outside the scope of the 
present paper. 

In practice large polyphase generators driven from slow-speed 
engines u:ually work with a cyclic irregularity* of about 1 in 300 
for 50 cycle plants, and 1 in 200 for 25 cycle plants. In accordance 
with what has been said above, it is clear that from the parallel 
running point of view, the 25 cycle plants will be operating rela- 
tively under the better conditions, when these values of cyclic 
irregularity are taken, and when the comparison is made on the 
same basis of speed. The reason for this 1s, that the load on 25 
cycle generators invariably consists of rotary converters, which is 
a load very sensitive to variations in the turning moment of the 
prime mover. Fifty cycle generators are only employed for light- 
ing and power work, or for the operation of sub-stations containing 
motor generators; when these latter are synchronous, they are 


also sensitive to variations in the turning moment, but as they are - 


not in the balanced condition of rotary converters with regard to 
the load on the two sides, and for other reasons, they are not so 
liable to hunt as the latter class of machine. So that whereas a 
phase displacement of about 2° per generator is the most that can 
be permitted for rotary converter work, 3° per generator is quite 
permissible for the class of work for which 50 cycle generators are 
usually designed, which amounts of phase displacement correspond 
to certain definite values of cyclic irregularity, which can be readily 
calculated. 

The object of the large fly-wheel effects arranged for in the 
rotating magnet wheels is then to keep the cyclic irregularity 
within the permissible limits, and as one of the effects of damping 
currents is to tend to diminish the cyclic irregularity, it is evident 
that the fly-wheel effect arranged for in the magnet wheel may be 
smaller if damping currents are permitted. Thus the point to be 
settled is, shall the cyclic irregularity be limited to the permis- 
sible amount by means of the fly-wheel effect of the magnet wheel 
alone, or shall a lighter magnet wheel be employed, and damping 
currents be arranged for? In the former case, laminated pole shoes 
can be used, while in the latter case if solid pole shoes are not used 
(and sometimes when they are) special dampers must be arranged 
for, as described hereafter. 

Such a point as this must be settled in accordance with the views 
and experience of the individual constructor, knowing both the 
engine and the generator in question, but nevertheless there are 
certain definite features to be kept in mind. If the effects of 
damping currents are made use of, it is clear that additional losses 
occur in the generator—the amount by which the generator effi- 
ciency is lowered will depend upon the extent of the part played 
by the damping currents in assisting parallel running. On the other 
hand, so long as the evenness in the turning moment does not suffer 
(that is, as long as the cyclic irregularity does not increase) the 
lighter the magnet wheel the better, for the generator will be easier 
to synchronise, the engine will be more under the control of the 
governor (lessening the tendency to hunt), and the design of the 
generator itself will be more favourable, as already seen. Again, if 
damping currents can be called into being either in the pole faces 
or in special dampers, they may be very useful when synchronising 
very large generators, as they will correct for slight phase 
differences, and they will certainly be useful should hunting be set 


up from the governors, as this will be checked before it assumes 


dangerous proportions. 





* This term, which is not a particularly suitable one, means the 
Maximum velocity—Minimum velocity 
Average velocity 

during one revolution; the actual amount varies within narrow 
limits according to the load on the engine, and the maximum 
value over the working range of output of the engine must there- 
fore be understood when a figure is put forward for the cyclic 
irregularity. 
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The point cannot be settled without reference to the frequency ; 
as shown above, the lower this is, the greater can be the permissible 
value of cyclic irregularity, a much smaller fly-wheel effect being 
necessary for the case of a 25-cycle generator than for that of a 50- 
cycle machine. In the author’s opinion, and looking at the ques- 
tion simply from the point of view of the parallel running of the 
plants under normal conditions of operation, 25-cycle steam gene- 
rators of large size will not require damping as a rule; the pole 
shoes can be laminated, and the necessary even turning (cyclic 
irregularity not exceeding 3) can be best attained by the provision 
of a suitable fly-wheel effect in the magnet wheel. On the other 
hand, for similar 50-cycle generators, having laminated pole shoes, 
and operating with a cyclic irregularity not exceeding -};z, the fly- 
heel effect can generally be supplemented by damping with great 
ivantage. This is partly on account of the service it renders in 

isting parallel running, and partly on account of the other advan- 
tages (mentioned above) which are of particular service in the case 
50-cycle generators of very large size. 
When damping effects are desired in connection with generators 
j.ving laminated pole shoes, one of the following special arrange- 
ients has to be provided. Hither the pole shoes must be pierced 
ih a number of holes for the reception of copper bars, which are 
rt circuited at the ends by means of copper strips passing right 
ind the magnet wheel, or else the top cheeks of the field bobbins 
ist be made of copper, or gun-metal, considerably thickened up 
the pole horns, and then extended and joined, so as to form 
iges of high conductivity round the poles, and between the 
» les. The former method, which really consists in superposing 
regular squirrel cage winding on the pole shoes, was the original 
e, and is, according to some authorities, far preferable to-the 
fer; such damping coils are shown in fig. 2, and as can be 
lily imagined, a considerable expenditure in copper and labour 
required. On account of this, the merits of this arrangement 
r ist certainly be considered in conjunction with its cost. Apart 
f:om the consideration mentioned below, the author prefers the 

‘ond method, considering that the metal is wanted between the 
es, and especially all along the pole horns parallel to the shaft. 
r, as stated previously, the displacement of the magnet wheels 
e to the cyclic irregularity), which is superimposed upon the 
ition, causes a distortion of the flux in the air gap, shifting this 
{ wards the pole-horns, and even into the gap between adjacent 
yole-horns. On the face of it, it would thus appear that the best 
p.ace to put the dampers in would be in these positions, where the 
iduced currents in them tend to prevent the shifting of the flux 
10d the changes in velocity. At any rate, experience shows that 
{is arrangement is very effective, and it can be carried out without 
\liculty at a relatively moderate cost,-because all that is necessary 

to thicken up the gun-metal upper cheeks of the field coil 
bobbins, and to extend these cheeks between the poles until they 
ect, connecting them together at this point, or the bobbins may 


© left alone, and the pole-shoes bridged across by suitable gun- 


metal wedges. 
But in one respect this arrangement is much inferior to the first 
: described, in which the dampers consist of a squirrel cage 
winding. In the latter case, should the field excitation cease (due 
an accident, for instance) a breakdown of the plant will be pre- 
ented, for the machine will operate as an asynchronous generator 
r motor, as the case may be. Steam could be shut off from the 
rine, and with the armature still connected to the bus bars, 
the machine would run as an asyncbronous motor, driving itself 
nd the engine against the friction losses of the combination. 
ch an induction motor action would not be sufficiently powerful 
n the case of the second method, and so for those cases where it is 
desired to eliminate risk of breakdown due to failure of the excita- 
tion, the first arrangement suitably carried out would be employed. 
Tie dimensions of the bars and short-circuiting rings forming the 
squirrel cage would be so fixed that the induction motor formed 
by it, and the armature supplied with current from the bus bars, 
would be sufficiently powerful to operate the combination at no 
load, as above described. For instance, referring to the design 
shown in fig, 2, this generator, without excitation, would operate 
as an induction motor, developing 400—500 u.P. for as long a 
time as might be desired; the only way in which the other 
generating units connected to the bus bars would be affected would 
be that they would have to furnish the load current formerly pro- 
vided by the defective generat r, and (supposing steam to be shut 
off from the defective plant) the current taken by the latter in 
order to run if as aa asynchronous motor doing work against the 
friction of the engine, &c. This current would, of course, be more 
than that corresponding to the value of horse-power given above, 
for it would have a large lagging component. Should the defective 
plant remain under steam, however, it would probably speed Up a 
little, and might even, under certain circumstances, be made to 
generate current—that is, to take up a portion of the load. In a 
large power station such a safeguard against total breakdown as 
this is well worth serious consideration, and thus it might quite 
well happen that the employment of a squirrel cage damping 
winding on the generators would have much to recommend it in 
certain classes of work, quite apart from the effects of this winding 
on the parallel running of the generators under normal conditions 
of operation. So that, for instancé, with a 25-cycle plant, in which 
the even turning of the generators was assured on account of correct 
engine design in combination with sufficient fly-wheel effect in the 
magnet wheels, it would simply become a question of whether the 
additional safeguard against total breakdown of the whole station 
trom the cause in question would be worth the additional cost of 
the elaborate damping arrangement. Such a point as this can only 
he settled according to circumstances, and the ideas of the engineer 
‘aying out the power station. 
(To be continued.) 
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THE OUTSIDE LABOUR QUESTION. 
By JAMES WHITCHER. 


(Concluded Jrom page 636.) 


Ir need scarcely be said that the moral character of the 
outside worker, is a matter of deepest importance to his 
employer, if not to himself. Seeing the inevitable lack of 
disciplinary influences other than his conscience, it is emi- 
nently desirable that it should be of distinctly higher grade 
than the normal. . Unfortunately, it is usually quite the 
other way with some trades, which we need not specify in 
particular. Indeed, it behoves employers, being of vital 
consequence to their credit and profit, to present a stern, 
unbending front to the many forms of dishonesty that. exist 
to vex them in their outside workers. False timekeeping, 
as we have seen, is one; drunkenness is another; tool and 
material thefts another ; and so on. Punishment, sure, sharp 
and severe, is the only just course open to pursue against 
them. Mercy is quite out of place, and even immoral, here, 
for the demands of mercy are already too well served by the 
extreme difficulties of getting a practical grip of the crime. 
As regards thefts, there are many inveterate tool thieves 
among the ranks of outside workers; and with well-nigh 
absolute impunity, they levy persistently on either their 
master’s stores or their fellow workers boxes or bags. 
Nothing is safe from them ; and on quick-changing jobs they 
can do very well by their thieving. In simple justice to 
their honest men, and as responsible for introducing the 
thieves among them, employers ought to keep sharp watch 
for these propensities, rewarding their detection, and seeing 
to it that the offender meets his due. 

As for the drunkard, it is the duty of every man, employer 
or employed, to pile up discouragements for him. There is 
a foolish fashion abroad among employers of condoning and 
apologising for fits of drunkenness in their workers. Errors 
and escapades arising from it are overlooked and pardoned, 
which would be seriously condemned if done in the odour 
of temperance. It cloaks a multitude of sins in a worker, 
practically securing for the intemperate a latitude of disci- 
pline in which the temperate could not indulge with im- 
punity. This is an altogether wrong and illogical state of 
things, of course; but there it is; a lamentable confession of 
the weakness and impotence of employers in the governing 
of irresponsible men. How often is the remark passed that 
a man is none the worse worker for being a slave to intem- 
perate habits! A statement which has not the slightes basis 
in fact, as can be easily and definitely proved by keeping 
proper records of performance. The bald fact is, a man 
must be clever above the ordinary if in his responsible 
moments he has to compensate for a proportion of irrespon- 
sible ones, and the after effects of them. Practically a man’s 
working value is depreciated by 2d. or 3d. an hour, for out- 
side work in particular, by a proneness to intemperance ; and 
it would be well if employers awoke generally to this grim 
reality and acted upon it. No amount of sophistry like the 
above can disguise the tremendous disability the habitual 
and occasional drunkard labours uader in competition with 
his temiperate colleague. It is a perpetual menace to the 
character of his work; and no real confidence can be 
reposed in him. 

In dealing with this failing, if it cannot be entirely ‘elimi- 
nated from among one’s employés, it should still be a rigid 
rule that it carriesa heavy fine in wages. It ought also to 
be an absolute bar to responsible positions, or even to working 
alone without effective supervision. Circumstances ‘may 
tempt departure from these rules sometimes ; but if success- 
fully, repentance is like to follow. By boldly and con- 
sistently declaring for a reduction of wages as a penalty for 
drunkenness in their workers, employers, as a body, could 
make themselves a very potent agency for its suppression, 
and the benefit will be greatly theirs, as undoubtedly they 
have to pay the piper for it, under the present tolerant way 
of regarding it. 

Reverting to the wages question, it is only common sense 
to make the rate paid such as will attract competent men to 
the trade. To set it so low that only the wastrels and debris of 
other trades are drawn on, is very false economy. Pay for 
good men, but see that you get good men, and keep them up 
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to their work. At the same time, grade your men according 
to the breadth and height of their skill, with pay to corre- 
spond, endeavouring always to suit the grade of man to 
the grade of work. Don’t spoil good men by keeping 
them on indifferent work, when better is available, or by 
leaving them on the same rate of wages as the common 
ruck of your hands. Differentiate in unmistakeable manner. 
There are many halfpennies per hour difference between the 
real money value of men, although trade union rates strive to 
disguise the fact. The good honest worker earns money for 
the bad and unworthy. Mitigate this injustice as far as 
possible by the direct means of wages; don’t expect to com- 
pensate it by more shadowy benefits. The casual or new 
hand ought not to be admitted at once to full rates; insist 
on a term of probation, agreeing, in a case of urgency, to 
make the rise retrospective, if conceded on trial. Snub the 
man who talks big; snub him generously. He does it 
because he thinks it pays, and hopes it will hide his defici- 
encies. Prove to him it does not; penalise him a halfpenny 
or two an hour, and don’t tolerate him unless he is par- 
ticularly cheap at his price. Let him understand this, and 
never take him seriously when he reiterates his demands for 
arise. He is, at best, a nuisance and a snare, liable to take 
you unawares at some unguarded moment, and get entrusted 
with work beyond his real capacity. 

Pay for honesty and uprightness of character in your 
workers. Pay for it handsomely, for it is getting rare. We 
have seen plenty of reasons why it should have a real and 
substantial value in the outside workman. A man may not 
be brilliant, even he may be comparatively stupid, yet the 
possession of that rare essence, a conscience, will lift him a 
long way up the scale of value to you. - It is a huge relief, 
in these days, to be able to trust a man to keep honest time 
and fill it honestly. Playing policeman is detestable work, 
but it is a réle forced upon employers by a great bulk of the 
working classes, whose dominant motives, when laid bare, are 
seen to carry a very striking resemblance to the motives of 
criminal classes, 

The question of out-money is a very important one in 
connection with outside labour. It is a heavy tax on 
employers who have to contract widely abroad for work. 
Yet, at the same time, it is undoubtedly a legitimate tax. 
The worker away from home is at a certain extra expense, 
which should be made up to him, although it may be argued, 
in some cases, that it is an inevitable condition of the trade 
he engages in, and, therefore, should not meet with special 
treatment. Furthermore, it may be said, that if the master 


did not procure the trade abroad for him, it would be | 


necessary for the workman to go abroad for it himself. 
It is a matter of equity, but, at the same time, and 
for the same reason, the amount paid should be the 
workman’s net extra expense, and no more. Usually a man 
is able to get himself lodged and boarded, and all found, for 
14s, per week, which, we find, is a very usual rate. His 
board at his fixed home would probably co-t him 5s., which 
leaves 9x. as the net extra expense, 7.¢., 1s. 3d. per day. 
Single men with no fixed home, may not incur so much or 
any extra expense ; they might justly be put on half the rate. 
Highly skilled men, such as erectors, leading hands, and 
foremen should naturally have more, ranging from 1s. 6d. 
to 2s, Gd. per day ; 25 per cent. of the wages represents the 
average out-money tax, reckoned on a fairly generous scale. 

Next as regards travelling time and money, it is well to 
have fixed rnles governing the allowances for these. The 
time allowed should be the net railway time, plus, say, one 
hour each end for preparations. The expenses may be the 
net fares, plus, say, 1s. each end and changing point for 
luggage charges. ‘These figures appear fair and proper 
limits from both sides of the question. The added allowances 
of time and expenses only to apply in the case of prolonged 
absence requiring full equipments of personal luggage and 
tools. On a long journey a man may be put to other 
expenses ; but he should take into consideration that he is 
being paid for a lot of unproductive time. 

Speaking of tools, it is highly desirable that all outside 
workers should provide themselves with full equipments of 
the necessary hand tools belonging to their trade. In some 
trades it is an understood thing, and no reputable member 
of them will be without good tools kept in fine order. In 
others there is a tendency to Jean on the employer for these 


necessaries ; and in such we invariably find great tool wastes 
and losses, and much loss of time and bad work for want of 


them. It 1s the barest wisdom in an employer to insist that , 


each of his men shall keep a full equipment of hand tools, 
and have them ready to hand on a job and in proper order, 
Any man found deficient should either be suspended or sup- 
plied with tools at the expense of his wages. No borrowing 
from each other should be countenanced, as it is unfair to 
the carefyl provident workman, who can scarcely refuse 
when asked, and it means much waste of time. Arrange- 
ments should likewise be made by which each apprentice is 
provided as early as possible in his career with a sufficient 
kit of tools. 

As regards the heavier tools, which the employer has 
necessarily to find, it is wise to enforce a responsibility for 
their custody and good treatment upon all workers using 
them. Such plant is very apt to go astray, or he allowed to 
take care of itself, and it is not always convenient to have 
someone in special charge of it. Therefore it is policy to 
visit neglect with severity on all concerned. The same 
applies to the preservation and proper usage of materials, 
Yet with all precautions good storekeeping is still an indis- 
pensable factor of a business conducted on sound lines, ‘The 
storekeeper is too often-a despised unit, and his work held in 
indifference ; yet his position is one of much difficulty, and 
if he fill it well his wage is truly earned, in spite of appear- 
ances arguing that he has nothing to do for it. 

The apprentice question is another that is full of per- 
plexities. There is a very mean tendency, even among fair- 
minded workmen, to deny employers any benefit or profit 
from the employment of them. On outside work especially 
this antagonism can be freely and effectively indulged in ; 
so that apprentices are encouraged in idleness, or even have 
it enforced upon them. The habits thus acquired stick to 
them, and that is largely why there is so much just ground 
for complaint against the regular outside worker. And, 


helped by the brevity of apprenticeships now in vogue, it ‘ 


destroys the youth’s chance of really learning his trade, and 
the “ skilled” workman, when he thinks himself “ finished,” 
is in sober truth little better than a labourer. There is no 
honesty in this antagonism, and it ought not to exist. The 
men who act up to it may even be parents themselves, and 
surely it is some consideration to them to get their sons the 
opportunity of learning trades, and of learning them well. 
It is of substantial value this schooling for a _life’s work, 


but a youth is well able to pay for it by his own efforts if » 


allowed and assisted to work his best. If this is not to be, 
it is hardly to be expected that an employer will experiment 
with youths, when the work they do is made to cost as much 
as though done by men. He must withdraw the opportunity 
to learn, or else inflict heavy premiums. 

The premium system is far from satisfactory, for several 
reasons. It excludes good raw material ; it gives boys of 
some natures an inflated idea of their relations to their 
masters, and it appears to give them a prescriptive right to 
be taught, whereas the actual consideration in practice is the 
opportunity to learn—a very different thing. On the other 
hand, it is of some usefulness in preserving the apprenticeship 
in the earlier stages, but in the later stages when its binding 
powers would be more valuable in the interests of the 
employer, they have ceased to exist. A better system, with 
the object of guarding against the breaking of apprentice: 
ship, would be a returnable premium, paid back only in case 
of completion of the full term, and satisfactory conduct and 
work throughout the term. Or better still, perhaps, a 
system of deferred pay, paid over at the end of:term on the 
same conditions. 

There are some trades—electric wiring for instance—in 
which a veneer of skill is quickly obtained. And as, in the 
busy season, there are always improvident employers in 
desperate hurry with belated jobs, chances come often to 
the learners of stepping unquestioned into the responsibilities 
of fully skilled hands. Of course, they never go back to 
their schooling again ; that must come in the day’s work 
thereafter. Thus is lowered the average standard of skill, 
until it is a puzzle at times to find out where the skill 
comes in at all. This applies inthe higher ranksas well. _ It 
isan ill state of affairs from all points of view; and to 
remedy it, it is clear that the present apprenticeship system 
needs radical alteration, 
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Obviously it is. to employers’ interests to encourage 
learners. ‘To keep the ranks of workers well and ably filled 
should be one of the first aims of employership. Restriction 
of the supply ought not to originate with the masters, but 
rather with the men. Apart from this, it is often the case 
thet men ona job have to work in pairs, which means 
geverally that a man is doing what a lad could do as well. 
Beiter to have a surplus of idle boys about than to allow 
thi. The imposition of premiums is undoubtedly a great 
det -rrent, and their entire abolition seems only wise. Again, 
wh» take boy apprentices only ? Why should not labourers, 
or ue men who find too late that they have made a mistake 
in ueir life’s work, be allowed and even induced to apprentice 
th nselves ? A system of deferred pay would meet their 
cas» admirably, and it would secure splendid recruits to a 
tr: ‘e—earnest-minded men who have found themselves, as 
co: rasted with the featherheads, who, led along an easy 
w. from their youth, never get really out of leading strings. 
It vere idle nonsense to argue that- a grown man, when he 
wi . cannot learn better and more quickly and thoroughly 
th . a boy. It may be necessary to pay him at a level 
ins vad of a progressive rate throughout the term; but to 
su: a man the prospect of a certificate of skill at the end 
wi be even a stronger anchor to his school than the deferred 
pi Innovations like these must, of course, be carried out 
in .o half-hearted manner. They must be fully considered, 


prover agreements drawn up, and rules and conditions set 
for: in black and white for the avoidance of all misunder- 
st dings. 


word of disgust here for the practice of taking heavy 
pr iiums for making engineers of pupils or apprentices, and 
tex hing them only a section of a trade. It is a fraud, and 
it | unches fleets of living frauds, disgracing the profession. 
QO» cannot turn out an engineer except by giving him 
pr. ifie terms of experience in all the aspects of his particular 
sec on of the profession—the workshop aspect, the designing 
as} ct, the erecting aspect, the commercial aspect, and so on. 
Ye, many who take these premiums have no legitimate 
uous of providing these varied experiences. Mere attend- 
an ona switchboard, an engine, or.a dynamo, does not 
qui ify for engineership, nor wiring, or winding, or testing. 
Res ourcefulness in all things appertaining to his work is ‘he 
quelity that makes the engineer. To some it is almost 
natiral, but to most it has to come through varied and exact- 
ing ‘oil and observation. 
concluding these too lengthy remarks, I—lapsing 
into the eyo—would earnestly protest that they are not 
written for the belittling or belabouring of the honest worker. 
Ou the contrary, I feel very kindly towards him, and wish 
him well in all ways, and higher and higher wages, until the 
earning power of his capital comes into fairer equality with 
that of money. 








THE ECONOMY OF ISOLATED ELECTRIC 
PLANTS. 


Il. 


Ix « recent number (p. 250) we discussed an article which 
appeared in the January issue of the Hnyineering Maguzine, 
from the pen of I. D. Parsons, bearing the above title. In 
the article referred to the cost of producing electricity in an 
isolated installation was compared with the prices charged 
by public supply authorities in the same district. The 
class of consumers then dealt with were business 
houses, such as offices, department stores and loft buildings, 
aud it was shown that, generally speaking, it was cheaper to 
generate than to buy electricity. In the February issue of 
the same journal a second article deals with a different 
class of buildings, viz., those used for residential purposes, 
incliding hotels, clabs, and apartment houses. 

(reat difficulty was again experienced in obtaining accu- 
rate figures of costs, or, in fact, figures of any kind, as 
records are very rarely kept in such establishments. The 
low! factor in apartment houses is not a very favourable one 
for the economical running of an electric light plant, if an 

il-day service is given, Again, it is not usual in the design 


o! such buildings to make any provision for generating 
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plant, and it is expensive, often impossible, to add this 
later. 

The first analysis of costs given is of an apartment house, 
of a type which includes more than half the better class 
houses of this kind in New York. It is a 7-storey build- 
ing, having a ground plan area of 90 ft. x 75 ft.. There 
are two generators having outputs of 15 and 30. kw. 
respectively at 115 volts. Between 7 a.m. and 5 p.m. the 
average load is only about 25 amperes, or less than 3 Kw. 
The smaller plant is therefore run at about one-sixth of its 
full output during this time. In the building is a 15 u.P. 
elevator, so when this is in use the small generator is 
momentarily fully loaded. At night the lighting load rises 
to a maximum of 200 amperes, or 23 Kw. 

The larger plant is then run for lighting, and the smaller 
for the elevator, a system the author (Mr. Parsons) recom- 
mends in order to avoid blinking the lights. It is seen 
therefore that both plants are run at considerably less than 
their full loads, viz., the large plant at 70 per cent., and the 
small one only loaded intermittently. The plant is shut 
down at midnight till 7 a.m, The load factor of the light- 
ing load is given as 0°43, and the average load on generators 
as 0°48, 

The annual output is 82,130 units at a total cost of about 
3°2d, per unit. This figure includes interest and deprecia- 
tion on the same basis as before, and also includes steam for 
heating the buildings. As the cost of the latter is known 
for similar sized buildings, a comparison with central station 
rates is possible, and the annual saving is shown to be £700 
in favour of the isolated plant. 

On the other hand, a similar sized building shows a loss 
of £20 on the six winter months. As a full year’s figures 
could not be obtained, a true comparison canfiot be made, as 
the steam heating plays a very important part in this case, 
In the three mid-winter months the figures show a saving 
on central station rates, but there is a loss on the other 
three. The loss would be greater in summer, as the lighting 
would be less, nothing could be charged to heating, and 
the standing charges would be.the same. The approximate 
annual loss would be £140. 

This is almost entirely accounted for by the bad arrange- 
ment of the plant. The generators are not properly pro- 
portioned to the load, so that the all-day efficiency of the 
plant averages about 39 per cent. : 

It is really a case of bad engineering. Accumulators in 
either of the above cases would have improved matters, and 
would have permitted of a 24 hours’ supply. 

An hotel load is quite different, and is very favourable to 
an isolated plant installation. Steam plant is nearly always 
required in a large hotel for laundry and heating purposes, 
so that the extra labour expense for electrical plant is in 
some cases ni/, From the data given it would appear that 
hotel conditions are more favourable to the isolated plant 
than in any other class of buildings. 

The most favourable instance given is of an_ hotel 
measuring in ground plan 100 ft. x 200 ft. Only the first 
and second floors are lighted. The only extra labour 
required is one fireman. The following are the particulars 
in brief :— 

Two 66-Kw. generators, 118 volts. 

Hor. tub. boilers, 90 Ibs. pressure. 

Average load on generators, 0°5. 

Total output in 10 months, 115,000 units, 

Cost per unit 0°95d. 

Total cost.for 10 months, £460 = say, £550 per annum. 

» 9 at central station rate, £1,200 = £1,440 per annum. 

These figures are for electricity only, and do not include the cost 
of héating. 

In another hotel of eight stories, 60 x 160 ft. in plan, 
it was found during a month when the dynamo was shut 
down that the electric light bill from the central station was 
25 per cent. greater than the cost of operating the machine. 

Clubs have not such a good load factor as hotels; there 
is a very small morning load, and some clubs, therefore, use 
the supply current during that part of the day. In a small 
club using a 20-Kw. coupled plant from 4 p.m. to 1 a.m., 
running at about three-eighths load on the average and 
using steam for heating, the saving is about one-third as 
compared with central station rates. In a larger club, 
having three 130-kw. dynamos, generating a total of about 
94,000 units per annum, the saving is over £800 per annum 
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which represents an economy of over 40 per cent. Steam is 
used for heating. Owing to the use of elevators one 
generator runs inefficiently for the greater portion of the day. 
Here again accumulators would probably have reduced the 
costs. 

The data of the 17 buildings given, show a decided 
advantage in favour of the isolated plant over central station 
rates, and curiously, the smaller buildings show the greater 
percentage gain. : 

The author finally discusses at length the factors which 
influence economy, among which are the correct arrangement 
of plant to secure a high load factor, together with low costs 
of interest and depreciation ; the shape of the load diagram ; 
the keeping of daily records; the character of the engineer- 
in-charge ; the temperature of the engine room ; coal storage 
capacity ; and the use of accumulators. This by no means 
exhausts the subject of isolated plant economy; such 
instances as collieries, docks, factories, isolated manufacturing 
works, &c., are not touched upon. On a future occasion, 
therefore, we may take up the subject from these points of 
view. 








NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902, 


Compiled expressly for this journal by W. P. Taompson & Co., Electrical Patent 
Agents, 822, High Holborn, London W.C., and at Liverpool, to whom all 
inquiries should be addressed, 


9,150. ‘*Improvements in clock-controlled mechanism for turning on gas, 
pone a water and the like at predetermined times.” §. W. NortTH. 
pri st. 


9,208. “Improvements in switch and fuseboards.’”’ A. W. Y. D. CHAPMAN. 
April 21st. 

9,229. “Improvements in audible electric telegraphy.” R. OxLapE and 
W. J. W. Ricwarpson. April 21st. (Complete.) 

9,281. “ Apparatus for counting telephonic conversations.” J. H. MEyERr. 
April 21st. 

2,266. “ Improvements in and relating to pendant glass shades for electric or 
gas lights and other purposes.” C.M. Heron. April 22nd. 

9,264. “improvements in the construction of electric lampholders.” W. 
ALLMAN. April 22nd. 

9,265. ‘An accessible water-tight and insulating coupling for electric 
cables.” A.J. Morcan. April 22nd, 

9,267. ‘*An improved dynamo-electric machine or motor.” A. H. FINLAY. 
April 22nd. 

9,278. ‘*Improvements in incandescent electric lamps.” M. HayasHi. 
April 22nd. 

9,325. “Improvements in insulating tubes for the windings of electric 
machines such as motors and the like, and in the process of making same.” 
M. Merrowsxky. April 22nd. (Complete.) 

_ 9,852. “Improvements in the method of actuating key switches enclosed 
in cases.” E, LawLEy-Pincuine and L. Mine. April 28rd. 

9,867. “Improvements in trolley-poles for electric tram and other cars.” 
8. R. Jackson. April 28rd. 

9,871. “ Improvements in cycle and motor or motor-car ways with or without 
the formation of space for sheltering electric wires or chambers for rifle firing 
practice.” J.C. Srnznars. April 23rd. 

9,380. ‘Improved fuse head for electric blasting.” F, RENDER. April 28rd. 
(Complete.) ; 

— “Improvements in dynamo-electric machines.” H. Currry. April 
23rd. 

9,419. ‘*Apparatus for sounding and recording code signals for electric fire 
alarm and other purposes.” G.B. BowreLL and THE PEARSON FirE ALARM 
System, Limirep. April 23rd. 

9,423. ‘* An improved flexible electrical conductor from any point of which a 
current may be taken.” H. Bevis. April 28rd. 

9,433.“ Improvements in or relating to silver plating and gilding processes.” 
J. 8cuieLe. April 28rd. (Complete.) 

9,489. ‘*Improvements relating to protecting apparatus for controlling the 
consumption of current.” F,W.ScHNIEDER and A. Strauss-CoLuin. April 231d. 
9441. “Improvements in electro-magnetic traction for railways and the 
like.” H.H. LAKE, (A. Pacinotti, Italy.) April 23rd. 

9,488. ‘*New or improved mountings or fittings for incandescent electric 
lamps for illuminating shop windows or for outlining buildings or other illumi- 
nations or other analogous purposes.” A.W. BrEurTeLu. April 24th, 

9,603, * Improvements in incandescent lamp attachments.” G. D. Pocus. 
April 24th. _(Date applied for under Patents Act, 1901, April 29th, 1901, being 
date of application in. Unitéd States.) (Complete.) 

9,504.‘ Improvements in electric lamp sockets.’’ M.Norpren. April 24th. 
(Complete.) 

9,529. ‘‘ Improvements in terminals and binding screws for electric batteries 
and connections.” W,R.Epwarps. April 24th. 

9,531. “Improvements in electricity maximum demand meters.” G. ByNG 
and E. Saver. April 24th. 

9,592. ‘Improvements in or relating to electrical fuse boxes.” E. F. Moy, 
P. H. Bastix, and E. F. Moy, Limirep. April 25th. 

9,669. ‘* Improved apparatus for starting alternating current motors.” TT. H. 
Cuurton. April 26th. 

9,704. “Improvements in and relating to electric switches and wall plugs 
— a for the same.” A, VanpaM and T.H. Marsu. April 26th. (Com- 
plete. 

9,721. “* A new or improved high tension electric condenser.’’ A. VosMAER 
and A. LesBret. April 26th. 





ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specificationsmay be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, price, post free, 9d, 
(ia stamps), 


1900. 


4,926. “Improvements in automatic time switches.” A. J. Howard. Dated 
March 15th, 1900. Aclock dialis fitted with adjustable arms adapted at pre. 
determined times to engage pins connected to a weighted lever. When this 
lever is thrown over, it tilts the balanced switch lever and makes or breaks 
contact. 1 claim. 

4,934. ‘improvements in electric current feeding device for electric tramcars 
and the like.” J. W. Ehlers. Dated March 15th, 1900. Relates. to means for 
feeding electric current to motor tramcars and the like, and comprises a series 
of elastically-mounted conductors, which are successively depressed by the 
contact or take-up wheel of the car into contact with the main conductor lodged 
beneath in the rail. The sectional conductors are supported by an elastic 
insulator, and have lugs for making contact with the main conductor when they 
are depressed by the contact wheel. The latter may be made in two- parts, 
which grip the insulated ring. In the fishplate joints beneath the rails suitable 
insulation may be provided between the plates and the rails, round the bolis, 
and between the railends. 4 claims. 


5,003. ‘‘ Means for automatically revoiving or reinforcing exhausted pulsations 
upon a telephone line.” M.C.Mengis. Dated March 16th, 1900. Relates to 
repeating arrangements for use in telephone systems. The two line sections 
are connected through solenoids to the insulated portions of a pivoted arm. 
This arm, which is connected to the solenoid cores, is controlled by a spring, 
and the ends play between contacts; the normal contacts are connected to the 
repeater, which the others are connected together to enable high-tension 
calling currents to avoid the repeater. The repeater consists of two, preferably, 
double-wound magneto telephones, having microphones as diaphragms. The 
microphones are conrected with the primaries of the corresponding induction 
coils, and the magnetos are cross-connected to the secondaries. The magnetos 
may be single wound, when the earth connections shown are omitted. 3 
claims. 

5,016. ‘‘Improvements in power for diaphragm for electrolytic apparatus.’ 
T. J. Holland and A. P. Laurie. Dated March 16th, 1900. Diaphragms are formed 
ofa non-metallic woven fabric coated with a thin layer of an insoluble silicate 
and supported by a cement or equivalent framework. The tank having cathodes 
is provided with one or more earthenware or cement cells formed of top, 
bottom, two sides, and two ends, and enclosing the anodes. The sides of the 
cells have open panels, across which is placed the fabric, such as asbestos cloth 
or the like, coated with and secured to the frame by a thin layer of cement, 
1 claim. 

5,046. “Improvements in electricity meters.” A. Wright and Reason Manufac- 
turing Company. Dated March 16th, 1900. Mercury voltameters are provided 
with registering mechanism operating by means of gravity. In one arrange- 
ment a mercury anode is contained in a small glass dish attached to a vertical 
glass tube, the upper end of which carries a pointer near a stationary scale, and 
which is suspended by a helical spring. Electric connection is made with the 
anode bya platinum wire in the glass tube. The anodeis suspended in a vessel 
containing the electrolyte, and a mercury cathode atthe bottom. As current 
passes, the anode becomes lighter, and the pointer rises. This arrangement 
may be used with the movable part connected as cathode, the cathode surface 
being provided by a conical coil of platinum wire or a porous carbon block; 
the anode is mercury in an annular trough, above the cathode. In a modifica- 
tion, the glass tube and dish may be stationary, the vessel containing the 
electrolyte and lower electrode, being suspended by a spring. In other con- 
structions, the anode and cathode are mercury contained in recesses at the ends 
of an inclined tubular vessel filled with the electrolyte. The anode may be fed 
with mereury from a bulb as described in Specification No. 2,222, a.p. 1900. The 
vessel is supported by a clip on a pivot, its inclination changing as mercury is 
transferred from the anode to the cathode. The vessel may be connected 
with a spring by a thread yassed round a pulley on the axle of a pointer, 
so that this moves along a stationary scale as the vessel turns. Or the 
clip may carry a suspended receptacle to receive a chain balancing the 
mercury transferred, the chain being supplied by a spring or other motor, 
when this ig released by an arm of the clip; the motor also drives counting 
wheels, 7 claims. 

5,050. “improvements in asynchronous rotary converters and other dynamo- 
electric machines.” W. P. Thompson. Dated March 16th, 1900. Relates to 
asynchronous rotary converters and like machines, the stator being supplied 
from two entirely independent sources of energy. 6claims. 


5,088, ‘‘ Bonding for iron or steel electrical conductors.” R. Thomson. Dated 
March 17th, 1900. Electric conductors of iron or steel, such as rails on electric 
railways and tramways, are bonded by cleaning the surfaces in contact on the 
fish-plates and rails, &c., and covering them with a metallic paste. 2 claims. 


5,136. “‘Improvements in intercommunication telephone systems.” M. Byng 
and F.G. Bell. Dated March 17th, 1900. Direct-call systems for intercommuni- 
cation between the various members are arranged with additional separate 
metallic circuits between the subscribers, such circuits being connected to an 
auxiliary double-contact switch. 4 claims. 


5,137. “Improvements connected with incandescent electric lamps.” W. C. Gale. 
Dated March 17th, 1900. A lamp is provided with a central conical reflector 
made of porcelain or earthenware, either hollow or solid, and either white, 
glazed, or coated with silver or platinum, which may be glazed, or provided 
with a glass cover; the reflecting material may be applied to such cover. 
2 claims. 

5,167. ‘Improvements relating to alternating current electric motors.’ J. and W. 
Yates and J. B. Bent. Dated March 19th, 1900. Motors, alternating current :— 
An alternating-current motor for driving ventilating fans, &c., is constructed 
without any rubbing contacts. The stationary field magnet is built up of lamine 
provided with perforations, serrations, teeth, or the like, in which a number of 
wires constituting the windings are laid simultaneously in the form of a cable, 
the ends of the wires being subsequently connected together in such a manner 
that all the windings arein series. For this purpose the cable ends are led toa 
board provided with terminals. 3 claims. 


6,178. ‘‘Improved means for connecting electric cabies.” C. A. Day. Dated 
March 19th, 1900. Relates to means for connecting lead or like covered cables. 
The conductors are connected by a sleeve or like joint and the space filled in 
with insulating materitl. A lead sleeve is then slipped over the joint, the 
edges first being coated or amalgamated with mercury as described in Specifica- 
tions Nos. 5,176 and 5,177, a.». 1900. A practically homogeneous joint is then 
formed by the applicatien of heat and pressure. In a modified joint a ring 18 
fitted between the covering and insulation. 5 claims, 


5,183. ‘Improvements In electric locks.” H. E. Newton. Dated July 19th, 
1900. Relates (a) to controllers for rendering bolt-actuating mechanism opera 
tive or inoperative; (b) to circuit-closing devices which complete the electri¢ 
circuit-only when the volt mechanism is actuated; (c) to key-operated circuit- 
closing devices; and (d) to protection plates for use with locks, 6&7 claims. 


5,216. “Improved manufacture of filaments for electric lamps.” A. J. Boult. 
Dated March 19th, 1900. Filaments of high resistance for use in exhausted 
bulbs are made of boron or silicon, or both together, optionally containing 
some carbon, In one method, boron in impalpable powder is mixed witha 
binding material containing carbon, boron or silicon, such as coal tar dissolved 
in benzine, and squirted to form filaments, which are heated under powdered 
charcoal and titanium in an electric or other furnace. They are flashed iD 
vapour or carbon, boron or silicon compounds, such as boron hydride or ¢ thyl 
boron, and may be coated with a rare oxide by electrolysis or otherwise. In 
another method of making a filament, a fine platinum wire is heated electric 
ally in vapour of a boron compound, and afterwards to a higher temperature to 
volatilise the platinum. 8 claims. 
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